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A Motto for AV Research 


the analysis of the process of audiovisual education does 
not call for the formulation of special principles; it calls for 
the application and elaboration of the general laws of human 
learning. (Leo Postman, p. 78 of this issue.) 


| This} sentence . . . might well serve as a motto for 
research upon audiovisual devices. . . . Certainly this is the 
assumption that has gone into much of the modern work on 
teaching machines, and it is clear that the study of special 
films, illustrative material, and demonstrations deserves the 
same. I believe it likely that the next decade will show a 
fruition of the psychology of learning into the technology of 


learning. It is only fair to say that such a development should 
work both to the advantage of the pure study of learning and 
to the applied study of training programs and classroom learn- 
ing. (James Deese, p. 86 of this issue.) 
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Editor's Foreword 


C. MEIERHENRY 


The editor of this special issue of Audiovisual Communication Review 
is professor of education and assistant dean of Teachers College, Uni- 
versity of Nebraska. Long a member of the AVCR Editorial Board and 
the DAV Board of Directors, Wesley C. Meierhenry was also chairman 
for two years of the DAVI Research Committee. In that period, he 
headed the committee directing the special grant that the Teaching Film 
Custodians made to the Research Committee. 


es PHEORY AS A BASIS for more effectively utilizing audiovisual 


materials has not been given attention until recently, except for a few 
individuals. Of the pertinent earlier work, Mark A. May has reported 
research as far back as 1946 on experimental motion pictures de- 
signed and produced to permit examination of certain psychological 
theories (1). Increasingly over the last few years, educators, psycholo- 
gists, and some AV researchers have been pondering upon how learning 
theories may be better applied to instruction generally, and to audio- 
visual materials specifically. Many of their important conclusions are 
summarized in Graphic Communication and the Crisis in Education 
(3), prepared as a result of conferences held at the Yale University 
Institute of Human Relations in 1953 and 1954. This book includes an 
especially significant statement: 
We believe that the greatest advances in graphic communication are likely to 
come from basic research of a theoretical-analytical type at the pure science level. 
Completely empirical comparisons of different media in a given situation can 
yield results which are largely an artifact of unspecified characteristics of the 
particular representatives of the media which the experimenter happens to use. 
Such results tell us litthe about the inherent properties of different means of 
representation. A better theoretical analysis of how people learn from pictures 
and words will help us to design more discriminative experiments. 


[3] 


AV COMMUNICATION REVIEW 

Audiovisual specialists, as a group, have been practical individuals. 
Some have questioned the value of theory in the solution of day-to-day 
problems. These, and many other specialists who have been too absorbed 
by immediate tasks to look into the matter sufficiently, should welcome 
the kind of illumination this special issue of AVCR seeks to provide. 
We invite them, at this point, to consider the justifications for adequate 
theory-building—along with hints for profitable application—that May 
(2) persuasively presented in 1960 at a Research Seminar supported 
by the National Defense Education Act, Title VII, Part B: 


First, a well-formulated theory is a fruitful source of hypotheses to be tested by 
observation or experiment. A familiar illustration is provided by any textbook in 
plane geometry. The theorems to be proved by the students are actually arrived 
at by logical deduction from a limited number of basic axioms which are defini 
tions and rules for manipulating them. Starting with arbitrary definitions of 
straight lines, parallel straight lines, and number of degrees on a straight line, it 
can easily be deduced that the number of degrees in any triangle is 180. This 
deduction can be checked empirically by actually measuring the angles of a large 
number of triangles of all shapes and sizes . . . on plane surfaces. . . . Measure- 
ments can be repeated until the investigator is convinced that the deduction is 
actually true to observed facts . The more theorems or hypotheses that can 
be logically deduced from a set of axioms or postulates that are testable by 
observation and measurement, the more useful the theory for the advancement 
of empirical knowledge. 

Some theories, however, are so loosely formulated that it is impossible to make 
rigorous logical deductions from them. They may, however, be very provocative, 
stimulating, and suggestive of new observations and experiments. An example is 
Freudian theory of personality and social adjustment. From the standpoint of 
producing new insights into the underlying mechanisms of human behavior, this 
theory has been exceedingly stimulating. 

A second way by which knowledge is advanced by theory is that of indicating 
when and where to look, or what experiments are more likely to be fruitful 
[thus] saving money and effort by cutting down on the amount of sheer trial and 
error experimentation a great deal of the experimental research in the 
audiovisual field has been that of trying out almost every conceivable condition 
that might possibly have some influence on learning from films. If better learning 
theory relevant to the learning tasks were available, it would be possible to make 
much better predictions concerning which of several sets of conditions are most 
likely to influence learning. Furthermore, a good theory should suggest lines of 
attack which might not otherwise occur to the investigator. 

Third, a theory aids in the advancement of knowledge by providing general 
principles which will comprehend several kinds of facts. The classical example 
is the discovery by Newton that a falling apple, the swinging of a pendulum, and 
the orbits of planets and satellites are all instances of the principle of gravitation. 
In the field of psychology, intense hunger, thirst, pain. cold, blinding lights, and 
deafening sounds are all instances of primary drive, defined as very intense stimu- 
lation. Phenomena that obey the same laws can be comprehended under a single 
law. 

Fourth, theories advance knowledge by serving as convenient devices for com- 
munication among scientists. In behavior theory, the important theoretical 
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EDITOR'S FOREWORD 


concepts such as drive, motivation, reinforcement, expectancy, life space, are 
generally understood. This technical vocabulary of theoretical terms makes pos- 
sible more effective communication between psychologists. 

Fifth, a theory may advance knowledge by suggesting new techniques of obser- 
vation, new experimental methods, and new ways of treating data. For example, 
astronomers have predicted what man would see if he could look at the back 
side of the moon. This prediction has served to suggest ways by which the back 
side of the moon can be explored. 

The need for careful and systematic theory development seems to the 
editor more necessary now than ever before because newer types of 
media combine in varied ways the older and often simpler experiences. 
For example, the motion picture combining both an audio and visual 
message no doubt has a more complex impact on the learner than the 
spoken word alone, the still picture alone, or the silent “moving picture.” 
Whenever multiple variables are combined, an interaction among them 
is likely, so that the results differ from the results of each variable used 
singly. Somewhat parallel developments have taken place in other fields, 
including medicine where new antibiotics are found not to be equally 
useful for all types of infections. In fact, some antibiotics found highly 
successful in the destruction of a specific virus also have such deleterious 
effect on the body generally that their use must be limited or discon- 
tinued. Medical science, therefore, now requires much more precise 
diagnosis before appropriate medication can be prescribed. So far, how- 
ever, there has been very little speculation in the audiovisual field as to 
the specific effects of many of the media when used for either general or 
particular instructional purposes. The reasons for so little careful inquiry 
and thoughtful effort to obtain better answers are many; among them 
has certainly been the failure by educators generally, including audio- 
visual specialists, to be as knowledgeable as they should be about the 
conditions under which learning may be expected to take place. 

That failure was discussed by the Research Committee of the Depart- 
ment of Audiovisual Instruction,’ meeting at the University of Nebraska 
in January 1960. At that time, the Committee considered ways to pro- 
mote more and better research in the audiovisual field. One of the 
proposals was to develop a special issue of AVCR dealing with theories 
of learning and their relationship to instructional materials. The idea 


‘Members of this Committee were Wesley C. Meierhenry, chairman; and William H. Allen, 
Melvin Brodshaug, Jack V. Edling, George Gerbner, Herbert Hite, Charles F. Hoban, Robert 
W. Kilbourn, Hideya Kumata, A. A. Lumsdaine, John Moldstad, Kenneth Norberg, Murray G. 
Phillips, Seerley Reid, G. M. Torkelson, Loran C. Twyford, Paul Wendt, Walter Wittich, 
Anna L. Hyer, Charles Schuller, Lee Cochran, and William Fulton. 
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was further refined by the Research Committee at the National Meeting 
of the Department in Cincinnati in 1960. 

James Deese, professor of psychology, The Johns Hopkins University, 
was highly recommended by many educators and psychologists as one 
who could work with the editor in developing a list of learning tasks that 
would give some direction and guidance to those invited to prepare 
papers for this special issue. In addition, Dr. Deese suggested a number 
of well-known learning theorists as possible contributors; from his list 
the editor made the final selections. Each was asked to indicate his 
position as to how learning takes place, and to set forth the implications 
of this position for instruction and for use of audiovisual materials. The 
articles they submitted were also reviewed by Dr. Deese before he 
prepared the final summary indicating some common elements in the 
theories, some points of differences or conflict, and some new and unique 
speculations. 

The Research Committee hopes that the articles here presented will 
stimulate many researchers to experiment in such a way as to validate, 
modify, or reject aspects of the theories. Non-researchers and practi- 
tioners will also find this special issue informative and stimulating: Study 
of the articles should lead to greater confidence in some of their current 
practices and to greater skepticism about others. Indeed, since progress 
in education, as in every other field, takes place when all connected 
with the enterprise combine the greatest amount of pertinent informa- 
tion with the best possible judgments, the articles brought together here 
should furnish an excellent basis for progress in the educational process. 
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Implications of Gestalt 
Psychology for AV Learning 


ABRAHAM S. LUCHINS 


Professor of psychology at the University of Miami, Coral Gables, 
Florida, Abraham S. Luchins is an influential disciple of Max Wertheimer. 
| His predominant concern is for educational processes that lead not to 
rigid behavior and rote learning but to understanding. 


G, STALT PSYCHOLOGISTS do not have a common theory of learning: 
they differ somewhat on what takes place during learning (cf. 4, 10, 
27). Rather than discuss these differences and their implications, 
we shall deal primarily (but not exclusively) with the views of Max 
Wertheimer, founder of Gestalt psychology, whose lectures on learning 
and teaching the writer was privileged to attend. 


What is common to Gestalt psychologists is their approach to re- 
search. They hold, for example, that analysis of a phenomenon should 
be preceded by attempts to grasp its structural features, and that analysis 
should deal with the natural structural and functional units of the phe- 
nomenon in attempts to understand their role and function in the struc- 
ture. Such an approach is in keeping with what Wertheimer (1,26) 
called the method “from above” to distinguish it from methods of analy- 
sis that he designated as methods “from below”: methods that arbitrarily 
cut a phenomenon into parts or elements, and consider that the phenom- 
enon will be understood through study of such parts in isolation. Instead 
of descriptions based on an “and-summation” of arbitrarily determined 
elements, the need is for descriptions based on structural understanding 
that intrinsically relates parts to their context. 

Implications for education are clear. Utilizing a method “from 
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above,” let us study school activities in attempts to discover the struc- 
tural and functional units, and to understand their role. In particular, 
it is advisable to study, by means of a method “from above.” actual 
situations in which audiovisual devices are used in order to find out 


the roles they do play, and those they are expected to play. 


DOCTRINES OF MAN 


It seems to the writer that the three doctrines of man here summarized 
can serve as useful heuristic devices for presentation of Wertheimer’s 
views on educational procedures. (See 13 for elaboration of these doc- 
trines. ) 


Homo Volens 


Man is basically an emotio-conative creature. His behavior stems 
from certain blind inner urges. What is on the “outside” of man is “felt” 
or “seen” either as avenues or obstacles to the gratification of these 
urges. Man’s inner urges constitute his only reality. External situa- 
tions, as perceived, have no ontal existence, no existence apart from 
how the person feels about them. There is no objective evidence, no 
external criteria or situational requirements which the individual can 
perceive and understand, and which will influence or determine his 
deciding, judging, and evaluating. Things have meaning only in relation 
to their possibility of satisfying the organism’s urges. Such questions as 
whether behavior is apt, required, and sensible are usually not asked. 
If asked, they are likely to be answered in terms of requirements of the 
inner needs of the organism, 


Homo Sapiens 


Contrasted to the Homo volens doctrine is the conception of man as a 
creature trying to realize the meaning and structure of the world around 
him. He acts as he does not solely because of inner urges, but also be- 
cause he Is trying to understand what he is, what the world ts, and what 
is his relation to the world. He is a cognitive creature, capable of per- 
ceiving, understanding, judging. and deciding on the basis of evidence, 
between various actions, objects, and people in his environment. He is 
able to weigh the evidence as given in his cognitive grasp of the situation. 
He is capable of being sensitive to the requirements of extra-organismic 
situations. The values and facts he uses in deciding a course of action 
are not always just idiosyncratically and arbitrarily related to his feelings 
or need-gratification, but may be rooted in structural features of ob- 
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jective reality. Man’s urges are not the only reality. There are extra- 
organismic situations, too, with structural features and requirements 
that can be studied and comprehended (7,24,25). Man’s actions are 
not cut off from the situation in which they take place, but have certain 
roles and functions in them. Moreover, man is capable of realizing 
whether an action is apt or not, required or not, arbitrary or not. 


Homo Mechanicus 


Man is a machine, the inside workings of which are not known. He 
may be compared with what engineers call a blackbox. The urges of 
homo volens or the cognitions of homo sapiens are not considered neces- 
sary for an explanation of behavior. Rather than speculate on what 
takes place in man, advocates of this doctrine prefer to deal with the 
machine's input and output, with stimuli and responses. Learning may 
be considered as the association of stimulus to response, and teaching 
as the programming of a computer or robot. 


Gestalt Psychologists’ Doctrine of Man 


The conceptualization of man implied in Wertheimer’s lectures on 
educational procedure is closer to homo sapiens than to homo volens 
or homo mechanicus. Although man does not always behave as homo 
sapiens, Wertheimer suggests he is capable of so behaving. A theory of 
human behavior that does not attempt to understand this capability 
may be ignoring What is essential. Since under certain conditions man 
may behave as /iomo volens, under other conditions as homo sapiens, 
and under still other conditions as a machine, we need to discover 
conditions, both internal and external, that maximize or minimize one 
or another kind of behavior, instead of assuming that man is nothing 
but one of these models. It is the “nothing but” attitude to which Gestalt 
psychologists object (7). 

In daily life a person may be narrowed down in his behavior so that 
he acts as if he were driven by an inner motive. He may see objects in 
his environment primarily as possibilities for gratification. “Blinded 
by passion,” he may not notice characteristics in the object of his desire 
other than those which fit his desire. A person may be so set on a goal 
that his cognitive grasp of the situation is narrowed down to what seems 
relevant to the goal. He may become mechanized by experience so that 
he acts mechanically, like a robot, with no understanding and little 
freedom of choice. Moreover, he may behave out of ignorance, misin- 
formation, or because he is compelled to do so by external forces which 
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ducati op! r policy? What do teachers state as their 
1al devices? Do they use them to arouse 


interest to maint t, to entertain, to illustrate, to save time, to 
prov ’ Or to allow children to engage in self-instruction, 
proceed t their own pace—that is, to provide for individual differ- 
Or for other reasons? Do they use different kinds of audiovisual 
devices f lifferent subjects, for different grade levels? What are con- 
idk ns of audiovisual devices, and what are their 
actual f n lear : Situations? Such questions should be asked 
ilso of administrators, AV consultants, pro- 
pupils. 
Foci nm a S| levice, let us find out the purpose for which 
it Wi the conceptions of its purpose as expressed 
use it. How do these conceptions compare 
H does the intended purpose compare with its 
i specific situation? How does the role of the 
different teachers in different social con- 
texts? I tl ime audiovisual device is used by different 
hers in the same way, the transaction between device and pupil may 
ocial environments. We need to know more 
b yns that take place between teacher, pupil, 
\V device. We 1 to explore how to structure or to organize a 
particular learning situation so that audiovisual devices accomplish 
their intended purposes and help move the learning in the desired 
direct 
With refer pecific audiovisual device in a specific learning 
should be asked: Is it necessary? Apt? Suit- 
ble for the teacher, the requirements of the subject matter, and the 
eds of the pupils? To think of audiovisual devices mainly in terms 
of the last—the needs of the child—may be unduly restrictive. 
\dmittedly, the educational process is directed to develop certain 
knowledge and _ skil lo the extent that audiovisual devices help 
achieve this goal. they may be regarded as intrinsic to it. To the extent 
that the device 1s int 2d primarily to arouse interest, or to entertain 


or reward the pupil, it may be regarded as extrinsic to the goal. More- 
over, to the extent that the device is based on the structural features of 
the subject matter, it may be regarded as intrinsic; to the extent that 
it is unrelated to—or only peripherally related to—the subject of the 


lesson, it may be regarded as extrinsic. 
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It may be asked of an audiovisual device: does it focus mainly on 
the homo volens type of motives or does it “open the eyes,” challenge 
thinking and curiosity, help reveal intrinsic structural properties of the 
subject matter, and make it easier to understand? There is a need to 
develop more audiovisual devices that reveal the structure of the subject 
‘ matter. (For examples of those that may help to do so, see 23,26.) The 
development of such devices is not easy. It involves the problem of how 
to study and analyze the structure of what is taught. Moreover, it poses 
the problem of how to pace the presentation of the lesson, and the 
particular liovisual device so that pupils grasp the structure of the 
oncept or procedure being taught. 
Since a Gestalt may extend beyond itself, it is important to study not 
ly the learning process but also the social climate in which the learn- 
takes pl Phe possible influence of the AV device on the social 
climate, a e versa, should be considered. Some devices may seem 
structurally clearer than others, but it may not be advisable to use them 
because they may create a social climate that interferes with learning. 
For example, in lessons intended to teach Arabs the value of a balanced 
diet, it is not advisable to use an AV device which refers to pork. That 
reference is likely to arouse attitudes that interfere with their grasping 
he « point » avoid such disturbing factors, it is necessary to 
take into account not only the social norms of the pupil’s status groups 
but also his reference groups. (See 22 for a discussion of such groups. ) 
\lso, it may be advisable to take into account the meaning of audio- 
visual devices in terms of the life experiences and feelings of the learner. 
But it should not be forgotten that the devices should also be mean- 
neful in terms of the structure of the subject matter. For example, in 
| arithmetic device, the problem of whether the items involved should 
be dots, colored squares, birds, or pieces of candy may be less important 
than how the items should be grouped. One grouping may reveal the 
structure of the arithmetical operations far more adequately than 
another. Care should be taken not to divide the subject matter into 
arbitrary parts, contrastructurally, in order to have parts which can 
be readily related to the pupil’s needs, or feelings, or experiences or 
to the social context 


Is any special personality type more apt to profit from AV? 

Some pupils are closer to the homo sapiens model than others. Some 
tend to be more egocentric, and some more field-centered. These differ- 
ences may call for different AV devices to insure optimum effectiveness. 
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homo sapiens. Associationistic theories, according to Wertheimer, do 
not deal adequately with such characteristics; they seem to espouse the 
homo mechanicus doctrine that views man as a machine. 


What Should Pupils Learn? 


Gestalt psychology suggests not so much what pupils should learn 
but how they should learn. It is concerned not only with responses, but 
also with the processes that lead to responses. The same responses may 
be brought about by different processes; different responses may be 
brought about by the same process. In particular, the same overt re- 
sponse may result from a process of understanding involving organiza- 
tion and insight into structure as from a process of memorization in 
which stimulus and response are arbitrarily connected. However, con- 
sequences of learning through understanding and organization seem to 
differ from the consequences of learning through memorization (2, 11, 

26). Some of these differences will be considered in the sections on 
practice and interference. 

Can learning be characterized in terms of specific responses or should 
something “more general” be learned? The answer may depend on 
whether one is committed to the homo sapiens or homo mechanicus 
model of man. Those committed to the homo sapiens doctrine are con- 
cerned not merely with the overt responses, but also with the process 
that led to the response. They hold that a person has learned when he 
has grasped or understood the structure of a concept or procedure. It 
is not important that he repeat exactly the specific response that was 
demonstrated, but that he indicate understanding of, or insight into, 
the role and function of the particular response in the structure of which 


it is a part. In the homo mechanicus model, understanding or grasping 
of structure is not crucial; what matters is that the learner make the 
specific responses that were demonstrated. 


In analyzing the process that led to the response, one should take 
care to see whether the pupil really understood what he was doing, or 
whether he repeated mechanically, or stumbled upon the response. A 
pupil may repeat demonstrated responses correctly and yet not get the 
point; on the other hand, he may repeat incorrectly and yet grasp the 
point. Errors in response may not indicate errors in the process. In 
arithmetic, for example, the correct procedure may be used intelligently, 
but a mistake in calculation produces the wrong response. A distinction 
has to be made between “senseless” and “sensible” errors; the latter 


— 
1M PLC 
} 


18 


give hints that may help restructure the learner’s cognitive grasp of the 
»problem so that afterwards he can deal with it more adequately. More 


over, processes that lead to the same response may not be equally good. 


For example, one may use a roundabout, “ugly” procedure and be 
‘blind to simple wre direct, or more “elegant” procedures. (See 4,5 


11,26 for detailed discussions of these points. ) 


Emphasis on specific responses, of course, has one advant it may 
result in ready and accurate responses which assist in the development 


of efficient habits for recurring life situations. But, as we shall see, the 


individual so taught may become mechanized 


What special techniques make a difference? 


If education should e1 ice NomMmO Saptens Character;risti then 


SLILOS, 


vision should be made in audiovisual learning for analysis of pr 


This calls for an examination of AV devices to find out wheth 


are concerned primarily with overt responses, or whether they ade 


quately provid fOr analysis ol the proce SSCS leading to the responses 
Is provision made in AV learning for distinguishing between learning 
by understanding or organization, and learning by memorization? For 


distinguishing between “senseless” errors and 


sib] rrors? 
It is Our impression fro1 xamining workbooks, teaching machines 


and other self-instructional devices that often the predominant concer! 
is with overt responses, rather than with processes. The pupil pr: 
certain responses that may be the result of arbitrary division of subject 
matter, cut up in a contrastructural manner. He is afforded little oppor 
tunity to view the total structure, or to understand the function of 

particular stimulus or response in the structure from which it is derived. 
Since the device gives the learner bits of information in a step-wise 
fashion, he tends to learn them only in a piece-wise and “summative 
manner. Also, since the stress in audiovisual learning is on the overt 
response, he tends to be concerned with this rather than with the proces: 
that leads to it 


The method of testing or evaluation may also influence what and 
how one lear! 17) mphasis on specific responses in examina 


tion, particularly in the objective tests, focuses the individual on them 
If specific responses are what count, the individual may set them as his 
sole goal. Teachers may even seek to maximize efficiency in repro 
duction of responses so that the class may make out well on the 
“achievement tests.’ 
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Thus, the method of teaching and its evaluation may affect the 
conception the student has of the educational process, and of his rela- 
tionship to the teacher and the subject matter. In teaching based on 
the homo mechanicus doctrine, the pupil may conceive of learning as 
repeating exactly what the teacher said or what is in the textbook. 
Learning is regarded as a reproductive rather than a productive 
activity (2) 

Admittedly it is not an easy task to develop audiovisual devices that 
stress process and reveal structure. But it must be done, if teachers do 
not wish to use AV devices primarily for exercise, drill, or mechanized 
response. 

Chere is nothing in Gestalt theory which says that one must not 
emphasize specific responses. A scientific theory cannot dictate the aims 
of education or the kind of audiovisual material to be used. But if 
public policy considers the purpose of education to be the maximiz- 
ing of homo sapiens characteristics, then designers and users of audio- 
visual material should face the challenge of creating devices that con- 
tribute to the development, maintenance, and enhancement of such 


charac teristics. 
INTERFERENCE 


Interference Between Audiovisual Learning and Ordinary Learning 


What kind of device brings about interference, what is the nature 
of the interference, how is its existence determined, who feels it to be . 
interference (the teacher or the pupils), what is the direction of the 
interference, and in what kinds of situations does it arise? These are 
research problems, some of which are related to problems raised in the 
section on motivation. 

Interference may be an artifact of the whole audiovisual device or 
of aspects of it. It may be due to when, where, and how the aid is 
introduced in the particular learning situation. It may be a result of 
the kind of relationship that develops between the particular device 
and (a) cultural factors, (b) the social atmosphere of the classroom, 
(c) the structure of the specific teacher-learning process, (d) the struc- 
ture of the subject matter, and (e) the personalities of the learner and 
the teacher. Whether or not interference results may be determined in 
part by the attitudes and assumptions of the pupil to the specific audio- 
visual device, to similar devices, or to audiovisual devices in general, 
which in turn may be affected by his previous experience. 
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Can interference lead pupils to emphasize the “wrong things”? 


Interference may, indeed, occur because the AV device stresses the 


“wrong thing.” What the device presents may go in a direction different 
from the goal of the particular lesson. The device may introduce extra 
neous ideas or concepts that deflect the learner from the lesson’s goal 
and substitute another goal. Interference may occur because the organi 
zation of the material in the audiovisual device is contrastructural to the 


natural organization of subject matter as a whole, or to the structure 


of the particular concept or procedure being taught. Interference may 


occur when the relation of the audiovisual device to the teaching-leart 
ing process is akin to the relationship of irrelevant jokes in a speech 

As suggested in the section on motivation, some educators think that 
the best way to give “functional meaning” to material is to relate it to 
the past experience, needs, and interests of the learner. But there 1s 
another sense of “functional meaning”: the meaning that a part of a 


constellation has because of its role and function in a whole structure 
In using audiovisual devices, we should be wary of obscuring such struc 
tural meaning in attempts to relate the material to the students’ needs, 


interests and past experiences. Such a relationship may not necessarily 


help the learner to grasp or understand the concept or procedure; it 
might focus attention on factors unrelated to and extrinsic to the struc é 
ture, and thereby interfere with learning. 

Interference may result from attempts to make the subject more 
meaningful through the introduction of meanings that are extrinsic to 
the subject matter’s inhe t structure. For example, a well-known edu 
cational film anthropomorphized various heavenly bodies and cosmic 
rays. A child with some lerstanding of science may grasp the mystery 
and excitement that und cosmic phenomena in the film. But other 
children may come away with a belief that the cosmos 1s shablted by 
“little Fagins,” the Dicksonian film characters that portrayed cosmic 
rays. Similarly, a book on mathematics that introduces trigonometric 
functions as Mister Sine,-Mister Cosine, etc., may be amusing and even 
helpful to someone wh¢ some previous understanding of trigonon 


etry, but quite confusing to one who lacks it. Sieaciues some “literal 
minded” children object to such examples as untrue or silly. The child 
has to be willing to entertain (and be entertained by) the anthropo 
morphizing, and yet not-accept it as a reality. He has to know something 
about the subject matter in order to appreciate the point of the anthro 
pomorphizing, and to know where the subject matter ends and the an- 
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thropomorphizing begins. Generally, in this type of popularizing, there 
is some danger that the audiovisual material will be confounded with 
the actual material to be learned. 

Some AV devices are mnemonic, and some learners confuse them, 
too, with the actual subject matter. The reader may know the poem 
about the little girl who, in order to memorize the answer to a number 
combination, associated it with her doll’s name. When the teacher 
presented the number combination, she called out her doll’s name. In 
the author’s college teaching experience, he has come across students 
who, much like the little girl, resp ded to examination questions with 
irrelevant ideas associated with - me books, films, TV shows, and even 
the lecturer’s audiovisual devices. 


Can AV learning produce negative transfer? 


\n AV device can introduce interference in the sense tnat it fosters 
a mental set, or Einstellung. The device may set the child to think in 
a certain direction, and he may continue in this direction even when 
the situation changes and requires a shift in orientation (19). The de- 
vice may provide the child with a model (that is, a method of solving 
problems of a certain type) which he may apply mechanically to subse- 
quent situations that he considers to belong to this type. Such negative 
transfer will be considered further in the section on practice. 


How can interference be avoided? 


Interference, including negative transfer, may be diminished and 
positive transfer facilitated if learning is a process of organization and 
understanding rather than of memorization. If a pupil gains insight 
into the structure of a procedure or concept, he might be expected to 
recognize the structure even when certain elements are changed; thus 
insight enhances the likelihood of positive transfer. If the pupil under- 
stands the relationship of a response to the context in which it is made, 
he is less likely to make the response in inappropriate contexts, and 
more likely to make it in appropriate ones. If the concern in teaching is 
with the aptness of a response, the learner might be led to consider what 
response is apt and fitting, rather than unthinkingly making an inept 
response, as is sometimes the case in negative transfer. Indeed, one 
method of ascertaining whether or not learning infused with insight 
has occurred is to study the extent of negative and positive transfer in 
certain situations (11, 19, 26). 

It should not be assumed that an audiovisual device necessarily inter- 


ow, 


feres with learning because it creates tensions, anxiety, frustration, or 
controversy, or because it unstructures the learner's frame of reference 
The assumption may stem from the dictum of some psychologists that 
frustrating experiences should be avoided in learning. Teaching pro 
cedures are sometimes judged as inadequate if they arouse tensions, 
and may even be rejected because they might possibly create tensions 
Indeed, attempts may be made to “clean up” teaching procedures so 


that they do not arouse tensions. Yet, there is research evidence that 


not all tensions interfere with learning, and that a moderate degree of 
frustration and anxiety may be more conducive to effective learning 
than a very low degree (19). In this connection, it 1s interesting to 
consider a distinction that Wertheimer made between two kinds of 
tensions. By tensions spelled with a small ¢, he referred to the forces in 
the dynamics involved in the organism's maintaining itself and achiey 
ing its goals in a particular situation. He designated as Tensions with 
a capital 7, forces that interfere with the organism's achieving its ow! 
particular goa n the teaching-learning situation, we should therefore 
distinguish between tensions that are due to forces leading to productive 
achievement such as grasping and understanding what is being taught, 


and Tensions that interfere with such achievements. The same overt 


anxiety may be due to different processes, and has to be judged in terms 
of the processes and its accomplishments. (See 19 for the role of anxiety 
in problem so 

It follows that audiovis devices should be used to create fensions 
but not Tensions. Audiovisual devices may also be used to shock the 


learner, to unstructure his frame of reference, to make him aware of 


contradictions and controversies, and so on. In short, audiovisual de 
vices may be used as eye-openers rather than as tranquilizers. Gestalt 
oriented research suggests that the creation of certain attitudes and 
social atmospheres in the classroom may help to mitigate against 
Tensions and set the stage for tensions. Such setting of the stage Is 
important for a teacher who is going to use audiovisual devices as 
eye-openers 
PRACTICI 


Gestalt psychologists do not consider that practice or repetition is 
a necessary condition for learning (4). Nor do they consider that all 
learning is through insight, and that past experience never plays a role 


in learning or that insight is always sudden in nature. They have pointed 
out that insight can occur in the first experience, that it may not occur 
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until a later,experience, and that it may not occur at all (4,5). 

Such phrases as “learning through practice” or “learning through 
repetition” have been applied to learning situations where the objective 
is to have a response repeated over and over again, with as little varia- 
tion as possible. The phrases have also been applied to situations where 
certain variations in response are the objectives of the practice. This 
is the intent of the expressions that practice makes for improvement or 
that “practice makes perfect.” It is a question, then, of how we view 
what takes place during practice. Are we concerned only with the 
number of times that an individual makes or does not make a specific 
response, or also with what happens to the pattern of behavior during 
practice? Wertheimer suggested that we should study the whole behav- 
ior during practice—such factors as changes in the structure of the 
behavior, including the relationship of the learner to the teaching situa- 
tion. For example, is there a change in the nature of errors from “sense- 
less” to more “sensible” ones? In short, what happens during practice 
should be viewed with reference to what remains invariant from trial 
to trial, with reference to increase of thé probability of certain responses, 
and with reference to various changes in the nature and pattern of 
behavior throughout the course of practice. 

Education which views repetition without variation as the paradigm 
of learning is not education in the sense of the homo sapiens doctrine, 
although it may be in the sense of homo mechanicus. In the former, 
education is concerned with developing minds; in the latter, it programs 
robots. If the emphasis is on practice of peripheral details, the learner 
may develop a piecemeal approach to reality; with the concentric nar- 
rowing of his visual and cognitive field, he overlooks important features 
of the constellation of stimuli or events before him, or even is blinded 
altogether to structure. The danger of education which focuses on sheer 
repetition is that it makes little provision for, and perhaps may even 
destroy, the desire for understanding and the display of curiosity, 
imagination, and creativity. 


Is Practice Important in Audiovisual Devices? 


For learning that includes gained insight, the amount of practice and 
the number of repetitions may be less important than the structure of 
the subject matter. Rather than being concerned with how much repe- 
tition is needed, Gestalt psychologists would be more concerned with 
which constellations of stimuli are easier or more difficult to learn, and 
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with the factors that contribute to the ease or difficulty of learning. 
Therefore, the opportunities an audiovisual device offers for practice 
might be considered less important than whether it reveals the nature 
of the material to be learned. 

Nonetheless, Gestalt psychology does not deny the value of practice 
for fixating responses. It recognizes that even mechanical habits are of 
value in meeting recurring situations in life if they are appropriately 
applied (11,19). When the aim of practice is to inculcate a specific 
response, it may be crucial to consider how much practice an audio 
visual device affords. But Gestalt psychologists consider that practice 
can have other aims. For example, it may help the learner to maturate 
the structure of the procedure or concept being taught, and also may 
help him to individuate its functional parts so that he sees them in their 
proper role in the structure. When practice has such aims, then the 
amount of practice an audiovisual device affords is less important than 
the kind of practice it provides. . 


How Can Practice Be Integrated in AV Learning? 


To integrate practice in audiovisual learning, as in any learning, 
it is useful to have the pupil understand what he is practicing and why 
he is practicing it in a particular context. Individuals, Wertheime: 
points out, need to get a good structure—a sensible relationship—with 
the material with which they are dealing. Forcing a child to repeat a 
response which is senseless to him may weaken and even destroy his 
ability to develop such sensible relationships. If he is forced to repro 
duce exactly what was shown by the teacher or the textbook or the 
audiovisual device, if all deviations equally constitute errors, then he 
may cease to explore the problem: he may stop trying to grasp the 
structure and meaning of the material, or to understand the relationship 
between the material and his response. 

Certain disadvantages of learning through practice or repetition have 
been investigated by the author for over two decades (11, 19). Of 
particular interest has been the so-called Einstellung phenomenon in 
which subjects who learn a response through repeating it in a series of 
similar situations, tend to repeat it mechanically in subsequent situations 
calling for more adequate solutions; they even tend to adhere to it when 
it is altogether inappropriate. This phenomenon seems to hold for per- 
ception, motor behavior, concept formation, and problem solving of 
various kinds. Information that has been obtained concerning condi- 
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tions that tend to maximize or minimize this Einstellung phenomenon 
may be relevant to AV devices, particularly in the successive presenta- 
tion of information by teaching machines, in workbooks, films, and 
recordings. (See 19 for detailed suggestions on what may be done to 
prevent the development of an Einstellung.) 

Whether or not an individual shows Einstellung effect depends in part 
on how he learned the response. Our findings suggest that such effects 
are fostered by drill in the initial learning period. Once a response or 
procedure has been presented in a meaningful manner, drill in it may 
not be as disadvantageous. To the extent that these findings can be 
generalized for audiovisual devices, they suggest that devices which 
offer “isolated drill” should be avoided in the initial learning period. 

Moreover, audiovisual devices themselves can serve to cut down on 
mechanization by dramatically illustrating the dangers of blindly repeat- 
ing what is learned. This can be done in arithmetic by introducing a 
solvable problem similar in appearance to one that has just been taught, 
but which cannot be solved by the same method. After the pupils have 
attempted to work on the problem, the teacher may discuss with them 
their explanations for failing. 

Audiovisual devices may present examples with different content than 


the material presented in the lesson, but in which the same principle is 
applicable. They can give the children either direct experience with 
such problems, or vicarious experience—by presenting a demonstration 
of such a problem being solved by others. Then the class discusses it. 
Thus, audiovisual devices can be used not only for practice of a re- 
sponse, but also for teaching about its range of application and the 
dangers of inappropriate application. 


Research on Einstellung effects revealed that mechanization de- 
creased, and solutions of original problems increased, when subjects 
were given more opportunities to participate actively in problem solving, 
in the sense of making necessary decisions. This finding illustrates the 
importance of active problem solving in contrast to passive practice, 
and raises the question to be considered in the next section: What 
opportunities do pupils now have for decision-making in audiovisual 
learning, and what can be done to increase them? 


REASONING 
Importance of Active Attempts at Problem Solving 
There are two issues involved here: (a) the importance of audio- 
visual learning in problem solving; and (b) the importance of problem 
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solving in audiovisual learning. Views on each of these issues are related 
to the objectives of education in general, and of the particular lesson. 
Concerned with homo sapiens characteristics, most Gestalt psychologists 
would say there should be provision for problem solving in AV learning. 
If such provision is not made, there is the danger that audiovisual 
learning may interfere with the drive in man not to be blind, not to be 
satisfied with superficialities, not to meet things halfway, or indirectly, 
or deviously—the drive to get rid of mere summations of items and to 
get at structure, to meet the requirements of situations, and to think 
productively (2¢ 


Since educators presumably are concerned with homo sapiens charac- 
teristics, research is needed to find out why, where, and when audio 
visual learning provides or does not provide for productive thinking. 


What is the influence on productive thinking of the way in which the 
material is o1 zed, the way the devices are used by the teachers, the 
kind of pupils they are used with, and the attitudes and conceptions of 
teachers and pupils toward the particular audiovisual material? More 
over, what are the conditions that maximize problem solving in audio- 


visual learning? 


Many classroom activities do not involve active participation in prob- 
lem solving. Frequently the problems presented do not arouse tensions 
for solution—partly because of the small time-gap between the presenta 
tion of the problem and the presentation of the solution. Pupils have 
little time to search for solutions. Nor are they encouraged to search 


A passive attitude is fostered and pupils just wait for the solution to be 
presented. Among other factors that may discourage active participa 
tion in problem solving is extrinsic motivation, which we have already 


discussed. 


Still another factor is the insufficient attention that our teaching and 
textbooks give to problems with more than one solution, to problems 
with no solution, to those that have not yet been solved but may be 
solvable, to those that have been proved to be unsolvable (such as the 
problem of trisecting a general angle under the classical restriction to 
compass and straight edge), and to propositions that can neither be 


proved nor disproved by methods of the formal system of which the 
proposition is a part (as in Gédel’s incompletability theorems). The 
intent here is not to introduce higher mathematics in elementary schools 
(although experiments indicate that with suitable teaching and well 


utilized audiovisual devices this too can be done, at least for intuitive 
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mathematics). The intent is to help pupils realize that there is no neat 
one-to-one correspondence between problems and solutions. Because 
problems of everyday life belie such a correspondence, it is important 
for pupils to realize that reasoning does not always lead to a solution; 
that it may lead to no solution, or to the conclusion that there is no 
solution; that different processes may yield the same solution—as dif- 
ferent routes may lead to the goal in a maze—with some solutions 
preferable for certain purposes. Students need to be alerted to all such 
possibilities. Also they should be made more aware of the influence, on 
the solvability of a problem, of admissibility conditions—those that are 
implicitly or explicitly stipulated as conditions the solution must meet. 
Also relevant here is the relationship between the hypotheses of the 
problem and its solution. Classroom problems tend to give those and 
only those hypotheses (“givens”) that are used in the solution. Yet in 
problems of daily life and the sciences, the problem solver often has to 
select hypotheses, discard those that are superfluous, and decide when 
the hypotheses are insufficient for solution. Teaching should give more 


attention to such matters (and not only in algebra courses) in order to 
encourage active problem solving. 

Audiovisual devices may help to reveal the varieties of structures of 
problems in relation to the number and kinds of solutions they possess, 
in relation to admissibility conditions on solutions, and in relation to 
whether the hypotheses are insufficient or superfluous for solution. 


How else may AV stimulate systematic thinking? 


Research is needed on the role and function of audiovisual devices in 
learning situations that attempt to stimulate reasoning. In such situa- 
tions audiovisual devices conceivably can: illustrate clear-cut structures 
as well as various degrees of structurization; present hints as to the next 
step in proceeding; pace the learning; illustrate required elements; point 
to gaps in the learning process; and illustrate sensible, productive ways 
of dealing with a particular task in contrast to stupid ways. 


How do teachers help stimulate reasoning and concept attainment? 
The teacher can play an important role in stimulating reasoning. He 
may do so by presenting clear-cut examples of good thinking or, contra- 
riwise, striking examples of poor thinking. Similarly, he may aid concept 
attainment by illustrations of cases that fit or do not fit the concept. 
The teacher can use audiovisual devices to provide hints toward 
solutions, and to remove sources of confusion during the course of 
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problem solving. At times, however, it may be advisable to use audio 
visual devices deliberately to confuse; that is, to unstructure a student's 
viewpoint by providing striking contradictions to his ideas. In this 
manner audiovisual devices may operate against “premature closure” 
in thinking. 

Research is needed on the relationship between teachers’ effectiveness 
in stimulating thinking and their conceptions of their roles. Do teachers 
who regard stimulation of reasoning as an important aspect of theit 
roles tend to use audiovisual devices to engage the children in active 
problem solving more often and more effectively than do teachers who 
conceive their roles to be that of inculcators of specific responses? 

The following suggestions as to what the teacher can do to stimulate 
reasoning and concept attainment are not logical deductions from 
Gestalt psychology, but are based on the manner in which Max 
Wertheimer and the writer have sought to achieve such objectives 

It is not the quantity but the quality of illustrations that matters 
One clear and dramatic example is worth many mediocre illustrations 
Moreover, the same audiovisual device may be used for various purposes 


during the same or different lessons if it is structurally suitable 


The teacher has to realize when to use an audiovisual device that 
presents a complete idea, and when to use one that only hints at an 
idea. It is of value at times to use an illustration that does not put 


across “the point” to passive spectators but instead requires that the 
students work to get the point. Illustrations might raise a problem with 
out presenting its solutions; that is, through dramatic examples raise 
tensions in the viewers, or at least make them realize that a problem 
exists. (Wertheimer once said that to realize that a problem exists may 


sometimes be as important as to achieve its solution.) Thereafter, 


through questions and hints, the teacher prods the student to think 
further about the problem or concept. Through proper] 


y paced hints, 
students may be led to discover solutions. 

The reason for an illustration need not be immediately apparent 
Wertheimer frequently aroused his students’ curiosity through audio 
visual material which seemed quite unrelated to the topic at hand. After 
the class had discussed the effect of the audiovisual device on them, 
Wertheimer related it to the topic at hand, or asked the class to discuss 
how the device (a demonstration or a slide) might be relevant to the 
present or preceding lectures. In short, an audiovisual device does not 


always need a build-up, although sometimes a build-up is desirable. 


| 

a | 

} i 

is 
q 

ia 

t 

~ 

i 


IMPLICATIONS OF GESTALT PSYCHOLOGY 29 


It is often of value to obtain students’ reactions to an illustration. 
These may be obtained from observations or from asking them such 
questions as, “Why do you think this illustration was used?” The 
students’ answers may indicate the role and function of the audiovisual 
device in the lesson, and may serve as bases for deciding whether a 
device should be continued, altered, or replaced. 

Audiovisual devices should be used not as inflexible parts of a formal 
lesson but in relation to the objectives of the lesson, and the extent to 
which they are being achieved. The teacher should be prepared to 
accelerate or delay presentation of a device if this seems advisable. 
Indeed, he should decide not to use a device called for by the formal 
lesson plan if he notes that the pupils already understand the point the 
device would illustrate. It may seem advisable in a given lesson to 
interrupt the presentation of the audiovisual material—even though it 
had been originally developed for a continuous presentation—and to 
resume it only after a discussion, or perhaps not to resume it at all. It 
may also be best to use only part of a certain audiovisual device. There 
is no inherent reason why presentation of audiovisual material cannot 
be stopped at various times, why a whole film has to be shown, or a 
whole recording played, or all of a diagram discussed, once it is 
introduced. The teacher may present part of a film or recording, and 
wait to see what develops. Or he may ask the students to predict what 
will be next in the audiovisual device. When the next part is presented, 
the teacher may discuss with the class reasons for success and failure in 
their predictions. Pupils may thus learn what factors interfered with their 
grasping the theme or point of the device. 

In order for the teacher to stimulate reasoning and concept attain- 
ment, it is advisable for him to understand well the concepts involved in 
the lesson. This calls for audiovisual material to help teachers gain in- 
sight. Such audiovisual material may differ from the audiovisual devices 
teachers use in the presentation of the same concepts to pupils. For 
example, the Continental Classroom Mathematics Program on TV has 
shown some audiovisual devices which help teachers to attain the con- 
cepts (particularly in the sessions intended primarily for teachers), and 
other devices that teachers can use to help their students attain the 
concepts. This does not mean that the audiovisual department has to 
grind out devices for teachers in addition to devices for pupils. Teachers 


should be encouraged to create good examples for particular concepts, 
and to consult with the audiovisual department to develop devices that 


} 
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fit the particular teaching-learning situation rather than to regard the 
audiovisual department as just a transmission belt for the manufacturers 
of audiovisual material 

The teacher can play an important role in selecting devices. in adapt 
ing existing devices to the needs of the particular class and particular 
lesson, and in devising new ones. Although ready-made ; nd technically 
perfect devices are useful, there are values n simple devices improvised 
on the spot when the teacher senses that a particular point needs clarifi 
cation. It is sometimes visable to supplement (and in some cases to 
replace ) ready-made d& s with improvised illustrations that are cor 
textually more suitable n though technically inferios 


Finally, pupils can also participate in the development of audiovisua 


material. For example, they may be asked how they would change an 


illustration that was used o1 what other device tl eC} would suggest his 
is a procedure that the writer has used in teaching elementary. se 

ary, and college courses. Students at times were told. “Supp 

had to explain to someo a child not in this class) what you have 
learned. What would w him in order to help him to understand? 
For example, what pict stration, or story would you use?” Such 
procedures ; ivement of the learner in altering ot 


improvising audiovi es. Moreover, they give the pupil ex 


perience in communicat S ideas and in seeing differences between 
learning and communicatio1 well as between impression and expres 


sion. In this \ too, aud lal devices may become an integral part 


of the lesso1 
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look for improved methods 


feaching procedures, including graphic devices, can be improved 

we make certain by research that students are actually learning 

they are supposed to learn. What are the specific kinds of be- 

to produce? When we start testing for these habits and 

find we are not producing them, we begin to look forward for improved 
method 

It is easy to get the machinery ahead of the objective to divorce 

one’s thinking from the instructional objective and believe that there 

is Some magic in mere technique. One can do this with the textbook, 

the lecture, the film, television, or any technique. The better approach 

is to try to locate the fundamental educational problems . . . and then to 


how new techniques can help to solve them. 
From Graphic Communication and the Crisis in Education, by Neal 
FE. Miller and others. (Reprint of Audiovisual Communication Review, 
Vol. 5, No. 3.) Washington, D. C.: Department of Audiovisual Instruc- 


tion, National Education Association, 1957. p. 32. 
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. . . differentials in learning 
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Stimulus-Repsonse Psychology 
and Audiovisual Education 


HOWARD H. KENDI 


Prof r of] t New York University, Howard H. Kendler 
l es that stimulus-response psychology has devised the most useful 
human behavior and the variables that control 
diovisual education should arrange 


r the formation of associations between stimuli 


A NYBODY WHO IS INTERESTED in controlling behavior—and every 
audiovisual educator is—must first learn to describe it. But, as the his- 
tory of psychology demonstrates, this is no easy task. One look at raw 
behavior with its multitudinous facets will immediately raise doubts 
about any simple language system that aspires to describe behavior. 

Psychologists have toiled with this problem since the birth of their 
science less than a century ago. Many descriptive systems have been 
created but few have survived. None have attained universal accept- 
ance 

Nevertheless, there is one language system that has stood the test of 
time fairly well. And that system uses the stimulus-response concep- 
tion of behavior. Unfortunately for students of behavior, there is still 
much confusion surrounding this S-R approach. The fault lies as much 
with its adherents as with its critics. 

The proponents of S-R psychology must realize that the data and 
theories of learning do not demand an S-R analysis. The fact that a 
majority of psychologists who are concerned with learning have 
adopted an S-R approach testifies to its usefulness, but not to its in- 
trinsic validity. The critics of S-R psychology must recognize that it 
consists of three separate components. First, it is a language that seeks 
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STIMULUS-RESPONSE PSYCHOLOGY 


AND AV 


EDUCATION 


decades, the S-R learning psychologists have been the most active exper- 
imental and theoretical group in psychology. Their productivity is in 
some measure due to the fruitful and cleansing effect that stimulus- 
response language has upon designing, reporting, and interpreting re- 
search. This language forces the psychologist to focus his attention on 
objectively defined environmental and behavior variables, and thus en- 
courages the collection of data and the testing of ideas. 

The essence of the stimulus-response language is contained in the 
S-R paradigm, which functions as a model of behavior. Accordingly, 
there are three important sets of variables in psychology; stimuli, re- 
sponses, and the association (the—) between them. The stimulus 
refers to some aspect of the environment, while the response points 
to some feature of the behavior. The hyphen represents the degree of 


relationship between the two. Whether or not the association is formed 
depends on whether it is reinforced. (The meaning of this term “rein- 
forced” varies in different theoretical systems. ) 

Not all S-R psychologists are in complete agreement as to whether 
concepts in addition to those mentioned are needed to explain behavior. 
Many of them do add a motivational concept to their theoretical 


schema involving stimulus-response associations. Others believe that 
this addition is unnecessary. For them, the motivational concept is not 
basic since its effects can be reduced to the action of stimulus variables. 
In this paper, there is no need to get enmeshed in such theoretical dis- 
putes. When they are viewed from the distance of audiovisual educa- 
tion, most of these differences become attenuated, and some even 
disappear. 

Che reasons for the strong and persistent fascination S-R_ psycholo- 
gists exhibit for the facts of conditioning should now be clear to the 
reader. Conditioning provides the clearest picture of how a response 
becomes associated with a stimulus, and how this connection can be 
strengthened or weakened. In this complicated world of behavior, 
conditioning provides the simplest form of learning. By observing it 


] 
| 


closely one can uncover the secrets of the learning process. 


Practical Application 


No doubt many of the more impatient readers are wondering how the 
above ivory-tower analysis is related to the practical problems of audio- 
visual education. The author perceives two important links. The first 
is obvious. The variables found important in the laboratory are as- 
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sumed to be important in the educational situation he second link 
is concerned with 1 rch strategy. The scientific enterprise is a pet 
petual engagement, the aim of which is to conquer ignorance. Many 
strategems are used icceed, while most fail. Audiovisual edu 
cators may profit by becoming aware of some 
vers employed by the learning psychologists 

Before proceeding to the discussion of the implications of S-R learn 
ing theory for audiovisual education, one important point must be mad 
crystal clear nd that point is thi ‘re iS no autom: 
between a theory, whether in physics or psychology, and its 
application to a practi obk \ theoretical principle 
transformed before it can be applied. ‘ssence must be converted 
to fit the needs of a | problem. A lere 1s no simple rule to 
describe how this conversion is done 
those applied scientists who possess the 
In short, the 
theory, take the pla 
and give directi 
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training filn sually re is no great problem in providing 
propriate stimulus, for audiovisual techniques have tremendous 
tages over other educational procedures in their ability 
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nicely illustrated this point (4) when he demonstrated experimentally 
that a visual display was most effective when it showed the learning 
task—in this instance, tying of a knot—as the learner perceived it. An 
important consideration sometimes overlooked in the audiovisual pro- 
gram is that the stimuli it uses should resemble as closely as possible 
those that will prevail “on the job.” Too often its stimulus situations 
are those that the learner never meets again. The major problem for 
the audiovisual educator, however, is to develop techniques by which 
the appropriate responses to the presented stimuli can be practiced and 
reinforced. There is no simple recipe for solving this difficult problem. 
Some suggestions, however, can be made. The educator must know 
exactly what response he desires his students to learn. Too often the 
purpose of a training film is vaguely stated. Unless one knows precisely 
the behavior that is to be acquired, it is impossible to formulate any 
sensible training program. 

Once the characteristics of the to-be-learned response are specified, 
the task becomes one of getting the student to make it, explicitly or 
implicitly, in the presence of the appropriate stimulus. Certain points 
must constantly be kept in mind. First, as stated previously, the re- 
sponse must in some way, partially or completely, be practiced. This 
problem will be returned to very soon, but it should be mentioned now 
that it is this requisite which taxes the ingenuity of the audiovisual 
educator to the limit. Second, to complete the learning sequence, the 
student must be reinforced for making the correct response to the 
appropriate stimulus. It is this writer’s opinion that the difficulty 
of this problem has been greatly exaggerated. This view does not 
minimize the importance of what is commonly referred to as moti- 
vation and reward, for these factors are often necessary to get the 


student to pay attention to the audiovisual training sequence. But if the 
sequence is successful in presenting the appropriate stimulus and insti- 
gating the correct response, learning will more than likely take place. 


It is not the intent of the author to imply that the development of an 
effective audiovisual training program is a simple mechanical task of 
arranging suitable stimulus, response, and associative (reinforcing) 
conditions for learning to occur. The above description is of necessity 
brief and oversimplified. But the fundamental point is simply that the 
model of behavior involving stimulus, response, and associative proc- 


esses has been a powerful tool in ordering the experimental data of 
learning and related phenomena. The belief expressed here is that if it 
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is used with care and understanding, it will serve as an effective guide 


for the planning audiovisual training programs. Fortunately for 


the educator, there are excellent secondary sources which describe in 
much more detail the meaning of the S-R model in a variety of situa 


tions and which analy many of the subt 


ties could not be 


touched upon in this paper. (See | and 3.) 


Devel pment 


\bout 30 years . When serious attempts to formula 
learning were begun, it seemed that the experimental work 
ing psychologists would expand continuously to in 
complicated situations ctually, a trend towards simplicity 
ated. For example, complicated mazes once widely used to 
learning process of bot! mals and men have all but been abandoned 
Psychologists found that variables associated witl 
pattern exerted such a powerful effect that tl 
erning behavior were hid rol he trend 1 ys is to select 
experimenta 
The classic 
tions (inc 
widely used 
no longe! 
effect of new roduced 
into the basic kk ng t Because these tasks have a known behav 
ioral reference point, the effects new variabl an be judged 
precisely. 

The strat 
the psychol leart to a few ba has, I believe, a moral 
for research idiovisual education And this moral | lat basi 
research procedures [Ol iu visual educi m mu be d ‘veloped 
What is needed—for example, in studying learning which results from 
training films—is a group of brief sequences that can function as 
standard exp ental problems.’ Learning occurring in these situa 
tions could serve as a base from which the effects of variables in audio 
visual education couk e evaluated. 

One reason Wh uch research devices have not been developed IS 
that the problem of evaluating training films has often been confused 
with research desig » understand the learning process in audio 


visual education ypically, most training films contain such a con 
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glomeration of variables that it is impossible to isolate their individual 
effects. It should be understood that no criticism is being leveled 
against evaluation studies. They must be done. The point made here is 
that the evaluation of training films presents a different problem from 
that of understanding the audiovisual learning process. As such, they 


demand two different kinds of solutions. 


In addition to the pressures towards simplifying experimental tasks, 
the recent history of learning theory exhibits another important trend. 
\t one time, learning theorists thought it would be possible to integrate 
the facts of : by relating independent environmental variables 
to the dependent behavior variables; they hoped to do so by postulating 
hypothetical intervening variables (theoretical concepts) (See 2.) 
It soon became apparent to them that this approach was not as simple 
as it seemed. They found that many of the independent variables 
selected did not exert a single influence. The effect of the variables 
depended how the organism responded to them. For example, the 
influence of delaying the reward for the correct response was found to 


the timing but, instead, of how the organism be- 
theorists are more cautious when they attempt to 
elate stimuli with overt responses. They want to know whether any 
other responses intervene between the two. They know that in a very 
simple conditioning situation it is possible to correlate the environ- 
mental stimulus with the response it evokes. But they have learned that 
to explain the behavior, particularly of humans, in more complex prob- 
lems—such as discrimination learning, learning sets, and concept learn- 
ing—it is often necessary to assume that mediating events are occurring 
between the external stimulus and the overt response. 

\n oversimplified version of a mediational mechanism assumes 
that the organism reacts to the external stimulus with a covert response 
which produces an implicit cue that, in turn, elicits the overt response. 
Che all-important feature of this mediational mechanism is that the 
behavior of the subject is controlled by a cue he himself emits. There- 
fore, the audiovisual educator interested in teaching a skill involving 
a mediational mechanism—for example, a verbal skill—must arrange 
a training sequence that elicits similar mediational responses among 
the various members of the audience. There are two major ways to 
do this. The first is to train the audience to make the necessary mediat- 
ing responses so that later the correct overt response can be associated 
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Summary 


In sumn 
stimulus-res] 
Was pointed 
separate con 
tion, and a gt 
complexity of 
ing behavior in j r, it is possible to cope experimentall 
with, and ultimately to control it he problem for the audiovisual edu 
cator becomes one « irranging optimum conditions for the forma 
tion of associations between stimuli and responses. Some problems asso 
ciated with this task weré scussed. Particular emphasis wa 
upon the strategy of devising fruitful experimental techniques and a1 


ranging for the evocati the appropriate response. It was concluded 
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that audiovisual educational techniques may achieve their greatest 
productivity when combined with the techniques of teaching machines. 
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to shape and maintain learning 


conditions which control behavior in 
are of two principal sorts. The “law of effect” has 
we have made sure that effects do occur, and 
conditions which are optimal for producing the 
Once we have arranged the particular type 
1 a reinforcement, our techniques permit us to 
of an organism almost at will. .. . Extremely com- 
may be reached through successive stages in the 
the contingencies of reinforcement being changed pro- 
direction of the required behavior. The results are 
itic. In such a demonstration one can see learning 
nificant change in behavior is often obvious as the 
reintorcement 
tant advance in technique permits us to maintain 
states of strength for long periods of time. Reinforce- 
ments continue to be important, of course, long after an organism has 
rned how to do something, long after it has acquired behavior. They 
necessary to maintain the behavior in strength. 

From “The Science of Learning and the Art of Teaching,” by B. F. 
Skinner. Teaching Machines and Programmed Learning. Edited by A. A. 
Lumsdaine and Robert Glaser. Washington, D. C.: Department of 
Audiovisual Instruction, National Education Association, 1960. p. 
99-100 
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Learning 
And the Technology of Instruction 


ROBERT GLAS a 


HERE HAS CAN ick Of Truitt betwee! 


education le ve learnil pel 
ogists conce! th lea theory and educational ps‘ 
cerned with i iol hniques and devices h 

in different acad cy is and in different verses of discour 
One result is u 1S ng that educatior DS) 

instruction Ye es it erates have not en nurture 
by a basic n r science. Indeed. it has been a rarity to find 
single individt ctively co ned both with the development of the 
basic scienc rl and with its tecnne cal ipp iwions to 


educational re VY, however, Current activit indicate 


that more ex} nent Dp \ologists Who are learning-theory oriented 


are working 1 trainil problen 

The gene lestion ] 1 by this movernent concerns the nature 
of an applied hology of learning and the development of a tech 
nology of instruction. Applied research can be defined as research that 
is oriented toward the development and app 
technology. It is a eting ground where applied and basic endeavors 
mingle, and where solut to both theoretical and practical issues 


are attempte ime experimental 
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however, that these two endeavors, the science of learning and the de- 
velopment of an instructional technology, have different goals. No one, 
of course, will disagree with the proposition that the psychology of 
learning is fundamental to educational technology. The work of basic 
science is the search for new knowledge and the understanding of it by 
theoretical organization. Basic science espouses a recognition of ignor- 
ance, emphasizing how little we really know and the necessity for discov- 


r\ 


ery. In contrast, applied science and technology concentrate on how 


much we do know and how this knowledge can be incorporated in prac- 


tical procedures. The ways in which basic science proceeds do not assure 
systematic and fruitful interplay between basic knowledge, applied re- 
search, and subsequent technology—somebody must work at it. Only 
by this effort will laboratory findings and theoretical formulations 
be applied to training and educational practices. The analogy used by 
Estes (4) is useful here; that is, the relationship between the science of 
learning and education is more like that of physiology to medicine than 
like the relationship of medicine to the patient. Expectations of a more 
direct relationship have been and will be a source of disappointment. 

With the above in mind, this paper is essentially atheoretical. The 
basic notion is that application of current theories of learning 1s less 
fruitful at present than the application of current findings. To illustrate, 
all psychologists of learning, regardless of their stand on some form of 
reinforcement theory, agree that reinforcement has a role in acquisition 
of learning. Vigorous disagreement, however, shows up in theoretical 
interpretations of the consistent empirical findings. Most of the recent 
work on teaching machines and programed learning seeks to apply 
our findings about the effects of reinforcement. The empirical facts 
have been known for some time, but only recently quite seriously ap- 
plied in the development of instructional devices. More important, how- 
ever, than the specifics of current teaching machines is the readiness 
their development implies to utilize and try out experimental leads. 
Since the writer has devoted much attention recently to programed in- 
struction, many of the notions involved in this kind of teaching aid 
influence the subsequent remarks. 


Response What Should Students Learn? 


Response is the primary object of manipulation in instructional tech- 
nology. Because the operations of: instruction should result in definable 
changes in student response, they are designed to bring the responses 


| 
f 
| 
} 
| 
‘ 


44 \ IMMUNICATIO* 
under the control of the desired subject matter stimull. In this respect, 
the lesson to be learned from the experimental psychologist is a method 
ological one. To be appropriately developed, the learner's responses 
Should be Ope ationally (behaviorally) specified in so far as possible, 
just as the task to be learned in the laboratory is carefully specified by 
the experimental psychologists. One indication of the lack of inter 
action between the experimental psychologist and instructional pri 
tice is the fact that icational literature stresses such terms 
ness,” “understanding,” and the “whole child.” These matters are 
amenable to experimental attack and manipulation only when they aré 


behaviorally specified in stimulus-response terms; that is, it tual 


subject matter situations and observable student performance. This 
specification is eces for experimental psychologists in developing 

laws of learning. Increa arger and larger units of behavior such 


as concept f tol nd problem solving are being studied and 
analyzed in such terms. And it appears that even these molar units of 
behavior are influenced by variables similar to those which influen: 


simpler “laboratory” tasks such as trial and error learning and simpl 


conditioning. It is the writer’s impression, however, that there has been 
‘ > > l re t t) leant 
a general reluctance an ducators to submit student responses to 


analysis in stimulus-response term 

It is interesting to 1 that the ex 
turned their attent to tr : research in the military | been cor 
fronted with the lack of t specification of the behavior under con 


sideration. They ive al pted to develop tex hniques of “task analysis” 


for behaviorally pecifying performance objectives. In this endeavor, the 
psychologist to face up to the fact that a definitive terminology for 


behavioral dé iption was neither available nor forseeably forthcoming 
from the scienc ft psycl xy. Much concern has been expressed overt 


this basic lack nd at present—as Melton points out—the d 


ment of a tax ymical scheme for specifying the properties of the tash 


to be learned:and the « s of instruction is urgent (15) 
In work ramed rning, it has been found convenient to 
make distinctio twee! litial responses, auxiliary responses, and 


terminal resp Initia ponses or initial repertoire comprises the 


behaviors wit h the student comes to the instructional situation 


Terminal resp rr tert il repertoire comprises the specified final 


set of behavio Wit ut I e 1s to leave the situation. Since the be 


havior brought the instructional situation is the raw material out of 
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which the end-product behavior will be shaped, that initial repertoire 
needs to be laid out. The stimuli to which the student responds at this 
time should be used in guiding his responses to the subject-matter 
stimuli to which he should respond at the end of learning. In the course 
of instructional manipulation between these two points, the student 
emits responses to reach the terminal behavior. Responses the teacher 
elicits for this purpose can be called auxiliary behavior. The instructional 
process seeks to utilize auxiliary behavior to reach the desired edu 
cational objectives. This process is facilitated by determining, for each 
of the stages, the subject matter stimuli—words, symbols, and formulas 
are examples—to which the learner must respond, and the kind of 
response each of these requires—solving problems, writing, or building 
something are examples. These activities must be specified in terms of 
overt behavior so that appropriate feedback can be obtained by the 
teacher or teaching devices for use in instruction. Though precise 
specification of behavior is hampered by inadequate terminology and 
by a lack of psychological knowledge in analyzing complex behaviors, 
it is possible to specify to some extent such functions as transfer, under- 
standing, and reasoning in terms which permit instructional control. 
[hese matters will be discussed in a later section. 

\lso involved in instructionsare the behaviors imposed on subject 
matter learning—behaviors described as paying attention, learning to 
learn, readiness, and so on. These extra-subject matter behaviors also 
require explicit definition before they can be subjected to manipulation 
by specified instructional procedures. An illustration of this point is 
the contrast between the concepts of “readiness” employed in educa- 
tion and “learning to learn” as studied by Harlow (10). Readiness is 
generally considered to be some function of maturation and previous 
learning, but has been rather ill defined as a form of response that can 
be brought under the control of instructional procedures. Learning to 
learn, on the other hand, is concerned with inter-trial improvement in 
the course of learning, and has been brought more fully under experi- 
mental control than readiness. As a result, “learning to learn” defines a 
learning principle which is more ready for inclusion in an educational 
technology than “readiness.” This distinction is discussed by Estes (4). 

\lso to be considered under the topic of response and aside from its 
explicit behavioral definition, is the way in which student responses 
are employed in the course of auxiliary behavior leading to terminal 
objectives. Consider here several of the notions currently employed in 
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Related to response prompting is the withdrawal of cues in the 
course of auxiliary behavior so that the student eventually responds to 
the stimuli desired in the performance of the terminal repertoire. As 
instruction proceeds, response prompts are gradually withdrawn so that 
the student learns to perform with minimal or covert cues and without 
apparent external prodding. Teaching machine programs refer to this 
withdrawal process as stimulus fading or vanishing (18). Again, the 
general notion seems applicable for technological implementation in 
instructional devices, but further research on specifics of this process, 
such as the rate, repetitiveness, and sequencing, is required. 

\nother parameter of response in instructional procedures is the 
form of the response. On this aspect there has been much pseudo-contro- 
versy. In his early work on self-instructional scoring devices, Pressey 
employed multiple-choice responses. Skinner, in his recent work, has 
emphasized the role of constructed responses. Psychological experimen- 
tors, alert for a controversial variable, rushed to test the effectiveness 
of these two “points of view.” In reality, the basic assumptions of both 
Pressey and Skinner do not make one kind of responding more correct 
than the other. It is again a function of where the student is to go, the 
desired terminal behavior. in the development of instructional de- 
vices, however, the form and encoding of the responses can be an im- 
portant matter. For device construction, multiple-choice responding is 
much easier to evaluate without the intervention of a human. Write-in 
responses cannot be so automatically evaluated, and covert responses 
leave little data for analysis. Some thought has been given to the coding 
of responses through a number or letter coding system which is more 
efficient for the transmission of information than the English language, 
and more susceptible to automatic evaluation. 

However, the mode of response needs to be considered in relation 
to the task to be learned, as has been studied by Evans (6), Coulson and 
Silberman (3), and Holland (11). Future research must investigate the 
relationship between particular forms of response and stated educational 
goals, including the development of understanding and transfer of train- 
ing. To be considered in this research is the effectiveness of response 


modes at various educational levels and with various aptitude patterns. 


Reinforcement 


There seems little doubt at present that a significant aspect of edu- 


cational technology will be the management of reinforcing operations. 
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\nother estabiished finding in the study of reinforcement is the effect 
of the intermittency or scheduling of reinforcement contingencies. 
Essentially this finding takes into account the fact that reinforcing 
events occur with different frequencies and in different patterns in the 
course of learning sequences. While a great deal of activity has concen- 
trated on this aspect of reinforcement, it has had little applied develop- 
ment in educational procedures. It has been indicated [see Ferster and 
Skinner (7), and Keller and Schoenfeld (12) ], that with an optimum 
schedule of intermittent reinforcement, higher and more stable rates of 
responding can be attained than with continuous reinforcement. Estes 
and his students have shown that the response of individuals seems to 
be highly correlated with the overall proportion of reinforcement to 
non-reinforcement in a learning task. As Estes states this finding 

the probability of the response will approach the probability of 
reinforcement. Thus, if... 90 percent of English nouns encountered 
by a student formed their plurals with ‘s’ and 10 percent with ‘n’, we 
could expect that the student would form the plural of a newly en- 
countered noun with ‘s’ about 90 percent of the time (4).” The effects 
of intermittent reinforcement probably vary with the kind of task being 
learned. The implication, however, for instructional procedures is that 
this factor is influential, and requires applied research for appropriate 


practical implementation. 


ferrverence ana Transfe 


\s a general premise, it can be stated that interference in learning 
which results in forgetting and a decreased rate of acquisition is a 


function of competition between the response under consideration and 


other responses learned prior to, or subsequent to, it. The results of 
pertinent experimental study indicate a number of variables to be con- 
sidered. Transfer comes about as a result of similar stimulus components 
in different learning situations so that the response is generalized. 
The education of a student involves, to a great extent, two aspects: 
(a) learning to respond to similar elements in stimulus situations 

for example, to so generalize as to recognize all words of a certain 
class as nouns; and (b) learning to make differential responses to 
different stimulus situations—that is, to form such discriminations as 
are required to differentiate between nouns and verbs. Much instruc- 
tional procedure aims at teaching students to generalize within stimulus 
classes and to discriminate between class instances. Interference in 
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istics. This matter will be further elaborated in the section on reasoning 
and understanding. 

\n extensive body of research in the psychology of learning is the 
work on interference in verbal learning that is characterized by the in- 
vestigations of Underwood (21) and others. They have studied the 
effect of a host of factors on the learning of a restricted class of verbal 
behavior. The factors include such variables as meaningfulness, task 
similarity, active recitation versus passive study, affective characteristics 
of the material, whole versus part learning, and such dependent vari- 
ables as spread of effect and incidental learning. The direct relation- 
ship of these factors to classroom learning is difficult to see but, as 
Underwood has pointed out, it may be possible to determine their 


relevance to educational technology through classroom experimen- 


Prac 


It is established that review and repetition are necessary for aqui- 
sition, and also for maintenance of previous learning. Of major interest 
ire the conditions of practice over the course of learning trials. Such 
conditions are indicated by many of the aspects of learning discussed 
above. The general implication for instructional devices is that they 
must incorporate the appropriate amount of review and repetition 
necessary to maintain previous learning, including those concepts which 
need to be strengthened and used in further learning. Sufficient practice 
is necessary so that early material is mastered before or while new 
material is introduced. Practice should incorporate the conditions which 
facilitate learning. However, for many subject matters the effects of 
particular characteristics of practice and review upon response strength 
and retention are not known and must be determined by empirical 
classroom investigation. 

Che distribution of practice has been a very frequent variable in 
experimental study, and at present many experimental psychologists 
would agree that learning often appears to be most effective—that is, 
acquisition is faster and performance levels are higher—when practice 
is divided into a number of daily trials (4). This conclusion suggests 
that instructional devices should include directions for spacing learn- 
ing sessions so that practice is interspersed with other instructional pro- 


cedures, including discussion and laboratory practice. 


tation (20). 
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Reasoning and Understanding 


Reasoning and understanding as behavior developed by instructional 
procedures have been brought into focus by the present work on pro 
gramed instruction. When teaching machine programs are discussed, 
teachers frequently say something like this: “Yes, the student seems to 
be learning, but does he really understand?” The best reply to this ques 
tion prods the teacher to define the observable terminal behavior he 
desires. That reply goes something like this: “Tell me what kind of 
behaviors (perhaps test performance) you would like the student to 
display so that you know he is understanding and reasoning.” With such 
terminal responses specified, it is then the task of educational tech 
nology to determine what combination of educational experiences in 


cluding teachers, devices, and self-study, result in this behavior 


Concerning the role of such instructional aids as programed learn 
ing devices, it must be pointed out that terminal behaviors defined as 
understanding, concept formation and utilization, and reasoning seem 
to be brought about by continuous variations of the stimulus context 
in which the student responds. These variations are set up so that the 
student gradually receives new information, learns to make progressively 
finer discriminations and appropriate generalizations, and also learns 
to apply his responses to a wide variety of situations. This process helps 
] 


to enrich the student's breadth of learning, and is an operational way of 


defining the development of understanding. Programed instructional 


sequences can provide a series of well-organized examples leading the 


student to develop abstractions and rather complicated concepts. As 


pointed out by Skinne An important goal is to ‘enrich’ the student's 


understanding by inducing him to permute and recombine the elements 
of his repertoire” (16). At the extreme of these stimulus and response 
variations, the goal of instruction is really not concerned with the learn 


er’s response to any one situation. This is only an example of an abstrac 
tion. The objective is that the student acquire not a uniform and explicit 
set of responses about a particular concept, but rather a repertoire 
which is applicable in a variety of situations so that he can use the con 
cept to solve problems, describe it to others, modify it for certain pur 
poses, build a model of it, and so forth. This terminal behavior can be 
defined as reasoning with, or understanding, a concept. Appropriately 
programed sequences which can be put into instructional devices and 


employed with other kinds of learning experiences can provide the 
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stimulus and response variation which contributes to the growth of 
understanding. 


Motivation 


When one measures the usefulness of a learning concept in terms of 
the extent to which it generates applied research and applications for 
educational practice, the concept of motivation does not fare well. 
Neither the theoretical nor experimental concern with this concept pre- 
sents readily translatable findings. In fact, many learning theorists have 
avoided the word in attempting to account for learning phenomena in 
more operational terms. In general, one is tempted to say that moti- 
vation includes those events and operations that make a particular 
response-event contingency reinforcing. Such a statement, however, 
indicates current ignorance of a variety of factors in the learning 
process which need to be identified. 

Motivation as studied has been related to the drives produced by cer- 
tain experiences in an organism’s history. In the laboratory, the opera- 
tion of deprivation—withdrawal, for example, of food and water—has 
been employed to make certain events reinforcing. It taxes one’s in- 
genuity, however, to see how deprivation can be employed in the use 
of instructional devices. Furthermore, much research is required to in- 
vestigate the nature and use of secondary reinforcers, such as school 
grades, the learner’s desire to be correct, or for approval and status. 

Sometimes the word motivation is used to imply certain behaviors 
that are the outcomes of instruction. For example, when a student 
continues to study after the usual classroom hours, or when he works 
independently on special projects, or when he uses the library to look up 
topics related to his school subjects, we often say he is “well motivated.” 
lo use “motivation” in this way, it is best for the teacher first to state 
such terminal objectives in behavioral terms, and then to introduce in- 
structional practices that produce these behaviors. The judicious use 
of reinforcement is motivating in this sense. When a student receives 
frequent reinforcement in the course of learning, he often appears to 
become quite interested in the subject matter, and his constant success 
in handling it makes him act in a way we can properly call motivated. 

It is, of course, presumptuous to attempt to talk in any definitive 
way about the problem of student motivation. Much research needs to 
be considered, such as the effects of anxiety as studied by Spence (18); 
the effects of “social conditions,” including cooperation and competi- 
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Motivation 
and the Communication Processes 


FREDERICK J. MCDONALD 


{ssistant professor of education and psychology at Stanford University, 
Frederick J. McDonald believes that audiovisual devices stimulate 
interest in learning tasks, and that there is an interaction between their 


orienting effects and personality characteristics. 


ie ASSUMPTION THAT HUMAN BEHAVIOR is “motivated” is common. 
Workers in such diverse fields as education, advertising, and politics 
stress the importance of analyzing men’s motives and the value of devis- 
ing ways to utilize motives to foster desired changes in behavior. The 
notion of motivation seems so intuitively obvious that questioning its 
scientific or practical utility would appear temerarious. Yet Cofer, in a 
critical review of recent literature on motivation, concludes that, “if 
present trends continue, motivation as a distinct concept, coordinate 
to other psychologica! concepts, may well disappear (3:194).” Irwin, 
however, in a comparable review only two years later, while agreeing 
“on the nearly useless status of the word ‘motivation’” cannot agree 
with these diognoses and prognoses (11). 

The non-psychologist may well be surprised by the lack of agreement 
among psychologists on a concept that seems obvious and that is an 
integral part of common-sense psychology. Such disagreements cannot 
comfortably be dismissed as scientific games; they have arisen as 
psychologists have attempted to make sense out of an enormous array 
of experimental data. Hopefully stated, the experimentation and theoriz- 
ing that will eventuate in an attempt to resolve these disagreements 
will result in more comprehensive explanations of human behavior. 
Should the journeyman construct “motivation” disappear from the 
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This conception of a communicative act is sufficiently general to 
encompass an infinite variety of information sources. For example, the 
source may be a teacher lecturing or an instructional film. The amount 
of information communicated may vary quantitatively from small 
amounts as in a simple command to large amounts as in the instructional 
film, the lecture, or the textbook. The communication source may also 
be described in such other terms as clarity-ambiguity.* 

This conception makes heuristic the idea that basic motivation-learn- 
ing problems are likely to be generic to all communication media. Thus, 
the question, “Are audiovisual devices motivating?” leads to the same 
problems as the question, “Are teachers capable of motivating stu- 
dents?” Similarly, we probably should not expect to meet radically 
different problems when we ask, “Can audiovisual devices arouse curi- 
osity?” than when we ask, “Can teachers arouse curiosity?” 

It is not to be concluded that a particular communication medium 
may not have effects uniquely different from those of other media. These 
uniquenesses are, however, a matter of experimental demonstration; but, 
historically, they unfortunately have been matters for speculation or 
assertion. The emergence of interest in auto-instruction may lead to 
clarification of the function of a teacher in learning. Present research in 
this area, albeit limited, suggests that many traditional functions of 
teachers may be performed as well, or better, by auto-instructional 
devices (16). Research strategies are needed to guide exploration of 
differences among media in their utility for motivating, guiding, and 


strengthening learning. 


The Learning Act 


A behavioral event which produces learning must meet three general 
conditions: (a) a desired response must be elicited; (b) the response 
must be associated with stimuli (internal or external) whose future oc- 
currence is likely to elicit the response; (c) the association of stimuli 
and response must be strengthened to increase the probability of occur- 
rence of the response to the stimulus. 

A simple example will illustrate the necessity of these conditions for 
learning. Assume that we wish to teach a child how to multiply two 
digits, and take one instance of such products. We wish to elicit a re- 


Important theoretical problems in determining these dimensions are ignored here for the 
sake of brevity. Some of these dimensions are response-inferred, that is, we infer that the 
communication has certain properties from the reactions of people to it. Such inferences involve 
us in the problem of the relation of the receiver's characteristics to his perception of the 


message. 
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sponse, a statement of the product, to the stimulus symbolizing their 


multiplication. To elicit the response, we usually provide an example 
of the one desired, and indicate we wish the response example to be 
repeated. By providing some symbolic representation, we have provided 
a stimulus to which we want the response associated. Through reward- 
ing the child’s response to this stimulus, we strengthen the learned asso- 
ciation between symbol (stimulus) and response. 

This example ought not to blind us to the complexity of the learning 
involved. Note that encouraging the child to repeat a response presup- 
poses he has learned this kind of general response. Note also that the 
complexity of the analysis depends on the complexity of the response 
to be learned. If we had defined the desired response as determining 
the product by analyzing the relation of multiplication to addition, we 
would have had to describe a complex sequence of responses to be 
learned.’ 

The first condition is definitional in character. It is another way of 
saying that learning involves a change in behavior pattern either by the 
acquisition of new responses or by the extinction of old ones. The sec- 
ond condition is implied in the definition of learning as a behavior 
change resulting from a change in the conditions (internal or external) 
impinging on the person. The third condition is amply supported by 
experimental data, and appears in psychological literature under a 
variety of labels—law of effect, reinforcement, reward and punishment, 
and need satisfaction, to name a few. Simply put, it means that beha- 
vior change is determined by the consequences that eventuate when a 
response is made 

Several practical advantages accrue from analyzing situations de- 
signed to produce learning in terms of these three conditions, First, we 
are more likely to attend to the variables that influence learning. Sec- 
ondly, we are more likely to make effective use of teachers and such 
teaching devices as audiovisual materials in organizing teaching-learn 


ing systems. Porter has provided an analysis of teaching devices using 


the model implicit in the conditions described above (20). From his 


analysis it may be concluded that many audiovisual devices must be 


integrated into a larger system if they are to be useful in improving 
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learning. Other devices provide relatively complete systems for learning 
by the criteria we have invoked. 

A third advantage is that an understanding of these conditions pro- 
vides a starting point for the development of research strategies to 
investigate the effectiveness of any teaching device. It seems rather 
pointless, for example, to make gross comparisons of the live and tele- 
vised lecture. Either or both may or may not provide the necessary con- 
ditions for learning; to the extent that both arrangements provide similar 
conditions we would expect similar results (a not uncommon finding 
in recent research). But such research tells us practically nothing about 
why students learn under either condition. Neither is our understanding 
or identification of the critical procedures in either condition improved. 


Learning Acts and Communicative Acts 


A communicative act as defined may not lead to learning as described. 
It formally includes only the second condition necessary for learning. 
Before we can guarantee learning by communicative acts we need to 
know about the information-processing characteristics of the communi- 
cation recipient. We also need to know the relation of characteristics 
of the communication source to characteristics of the communication 
recipient. 

Studies of the information-processing characteristics of the commu- 
nication recipient are numerous in psychological and educational liter- 
ature, but appear under other labels. The study of the problem of edu- 
cability running from Binet’s development of test procedures to the 
most recent research on individual differences has been directed to 
determining the relation of individual learning capacity to what can be 
learned and how it might be most efficiently learned. This problem is 
a generic one. Content presentation via film, lecture, or book is essen- 
tially the same process, and we ought to expect the relations of this 
presentation to characteristics of the recipient to be similar across media. 

At the present time there is no adequate general theory on the rela- 
tion of presentation variables to individual variables. However, studies 
available in the communication literature support the general hypothesis 
that the effectiveness of such procedures as a film presentation are re- 
lated to characteristics of the learner (22). The research strategies for 
the investigation of this problem have been similar to those used in the 
investigation of educational methods generally. These investigations 
typically compare one method of presentation with another against 
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some criterion of effectiveness. The need exists for another kind of 


research strategy, as Cronbach has noted: one in which the interaction 
between individual variables and stimulus variables is systematically 
explored (5). This kind of investigation is necessary to establish pro 
cedures for utilizing particular communication procedures with pat 
ticular individuals. 


Motivation and 


Motivation is generally agreed to be a necessary condition for learn 
ing, though theorists disagree on the precise character of the construct 


and its specific role in learning. In psychological theory, motivation has 
been the construct used to account for the energizing of behavior. An 
initiating state is postulated to account for the increased activity of an 
organism. As we have noted, however, the learning of specific responses 
depends on the consequences of making that response. 

One general theoretical position relates consequences to motivation 
by postulating that those responses are learned which “reduce” the drive 
state (motivation) of the organism. Hull’s theoretical conceptions are 
representative o general position (8). An alternative theoretical 


position conceptualizes motivation as arousing goal-seeking behaviors 


which if successful lead to need-satisfaction (i.e., a restoration of 
motivational equilibrium ) 

The differences between these two general positions are mainly dif 
ferences in analytic methods, experimental strategies, and problems 
chosen for analysis. Estes has stated that many theorists now regard 
the two positions as “alternative modes of description, each offering 
advantages on some occasions and for some purposes (6:753).” The 
common conception among theories is that motivation is an initiating 
state leading to increased response activity, the consequences of which 
strengthen certain responses and heighten the probability of their future 
occurrence under similar conditions. 

The arousal of this initiating state may be effected either by internal 
changes in the organism or by external stimuli. Obviously, the influence 
of external stimuli on the arousal of this initiating state is a central 
problem for anyone who hopes to foster behavior changes through 
environmental manipulations. For the communication specialist, an 
important question is: what characteristics of an audiovisual device are 
likely to motivate a person? 


Assuming audiovisual devices may have some motivating properties, 
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it is important to remember that learning is not thereby guaranteed. It 
is not necessary, however, for an audiovisual device to have motivating 
properties if it is used in conjunction with other procedures for moti- 
vating learning. In a notable experiment, for example, students learned 
more from films if they had teachers who were rated as better, even 
though the teachers had nothing to do with the film presentation (25). 
We may infer that in these classes the teachers had made more effec- 
tive provisions for motivating students and for establishing the other 
conditions requisite to learning. 

The literature on the motivating characteristics of audiovisual devices 
is not encourag 10, |). Studies on motivation with audiovisual pro- 
present some type of communication, and then assess 
the extent to which a desired behavior change has occurred. It should 
be noted that in such studies the extent to which the desired change 


1 


has occurred is used as criterion of the motivational effect of the pres- 


cedures typically 


entation. But other factors, as we have suggested, may influence learn- 
ing, and their absence in an experiment may account for the assumed 
motivational ineffectiveness of the procedure used. 

That a communication may arouse motivation but not produce a 
desired change is suggested by a study of fear-arousing communications 
conducted by Janis and Feschbach (12). In this study, the condition 
presumably most motivating was least effective in producing acceptance 
of the communication. One explanation is that the communication did 
heighten anxiety but the recipients learned to avoid it (by not listen- 
ing or by readily accepting a counter-communication as a way of 


reducing anxiety). 

A basic research problem seems to be to separate for analytic pur- 
poses the characteristics of a communication that motivate behavior 
and those that enhance learning. A film may arouse interest, but be 
quite ineffective for producing learning; for example, the film may not 
provide clear specification of the responses to be learned, or reinforce- 
ment of the responses if and when they occur. 


Orientation and Communication 


Any communication to be effective requires the intended recipient 
to be attentive. This problem is essentially a motivational one in most 
instances. Attention to a communication involves selection among avail- 
able stimuli, and the motivational problem is how to energize and direct 
selecting and attending responses to a particular stimulus complex. 
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The general research questions seem obvious: What are the effects 
of any stable personality characteristic (attitudes, motivational tenden- 
cies, etc.) on motive-arousal and learning when a particular audiovisual 
device is used? Are some predispositions relatively unimportant for 
some kinds of communication content? How can audiovisual stimuli be 
arranged to create learning sets? 


( ‘onclusion 


The discussion in this paper leads to the conclusion that the focus 
of study on the problem of audiovisual devices and motivation should 
be the manipulation and control of orienting responses. Investigations 
so centered must inevitably explore the interaction of predispositions 
and the stimuli provided in a communication. From a practical point 
of view, this problem is critical because audiovisual procedures are 
used in educational settings with “captive” audiences. These investiga- 
tions should improve our knowledge of the specific communications to 
use with a particular audience. 


An important part of this investigation should be concerned with the 
creation of learning sets. It would not surprise this author if such inves- 
tigation should prove that the primary utility of audiovisual procedures 
lies in their effectiveness to create such sets. Their effectiveness in other 
respects may be largely administrative.” In any event, the motivational 
problem may be studied more fruitfully if conceptualized as a problem 
in controlling orienting responses and in creating learning sets. 

Finally, this paper has suggested that the motivation and learning 
problems in using an audiovisual device are not essentially different 
from those created by the use of any other communication source. 
Certainly an analysis of previous research strongly suggests that the 
effectiveness of a communication source depends on the extent to which 
provisions have been made for the creation of all the conditions requi- 


site for learning. A profitable research strategy may well be to turn 
attention away from audiovisual devices as alternatives for other pro- 


cedures, and to study their effectiveness as part of a complex teaching- 
learning system. Humorously, but not facetiously, we may note that the 
teacher is an audiovisual device, one whose history of effectiveness 
resembles that of other audiovisual devices. 
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The time seems ripe to conceptualize teaching learning systems in 


terms of variables whose effectiveness on motivation and learning: is 
demonstrable. This conceptualization of communicative acts should 


be productive of increased understanding of the utility of any specific 


procedure, and may lead to the invention of new procedures and 
technological dev 
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to prepare students for later learning 


For learning to be effective a quite close degree of control needs to 
be exercised during early stages while basic skills and patterns of re- 
sponse are being shaped. However, as fundamental stages are mastered, 
it is equally important for guidance to become more flexible so that the 
student is given adequate opportunity for freer expression and the exer- 
cise of individual talent and creativity. The basic emphasis in pro- 
grammed learning on guidance and control . . . sometimes leads to a 
concern that the student may develop an undue degree of dependence 
on being ‘spoon fed’ by the easy progression of steps in a program . 
the student must learn to cope with an unprogrammed world in which 
he will have to learn from newspapers, reference books, and personal 
experiences. Clearly, any good teaching procedure must ‘wean’ the 
student from dependence on special helps which he is given during 
early stages of learning. . . . The later stages of a programmed-learning 
sequence need to be designed to . . . prepare the student for subsequent 
learning. It can do this both by developing habits of careful, sustained 
attention to textual material and by leading him to master fundamental 
concepts and transferable skills which are necessary as tools for further 
independent study, laboratory work, or effective group participation. 

From “Concluding Remarks.” Teaching Machines and Programmed 
Learning. Edited by A. A. Lumsdaine and Robert Glaser. Washington, 
D. C.: Department of Audiovisual Instruction, National Education 
Association, 1960. p. 571. 
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Human Learning 
and Audiovisual Education 


LEO POSTMAN 


Profe 


interjere? 


I, IS COMMONPLACI Y that the experimental analysis of human 


learning must provide the theoretical and empirical basis for educational 
practice. The application of laboratory findings to learning in the class 


room has, however, been slow and sporadic. The major obstacles to 


application h 


been the obvious differences between the experimenta 


laboratory and the classroom—differences both in subject matter and 
in the conditions of training 


Experimental psychologists have devoted much of their rese 


ircn 
efforts to the analysis of rote learning and motor skills. These problems 
continue to be chosen widely for investigation because they permit rig 
orous experimental control and quantification, and because they yield 
data which are coordinate to the constructs of contemporary learning 
theory. While the body of empirical facts has been growing rapidly, we 
still know very little about the generality of the functional relationships 
which have been established in standard experimental situations. To 
make decisions about the generality and applicability of experimental 
findings on a priori grounds is, of course, an error. These questions must 


be answered empirically. It is reasonable, however, to proceed from the 
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working assumption that there is continuity between the principles gov- 
erning learning in the laboratory and in the classroom. In testing this 
assumption, a first essential step is to describe the problems of classroom 
learning in terms which bring out clearly and explicitly the similarities 
and differences between the situations manipulated in the laboratory 
and the conditions of practical application. 

For descriptive and analytic purposes, it thus becomes useful to de- 
scribe the aim of audiovisual education as the establishment of associa- 
tions between selected classes of stimuli and responses. When the method 
is successful, the auditory and visual displays which are the teacher’s 
basic tools are more likely to elicit correct or socially desirable responses 
at the end than at the beginning of instruction. The teacher’s essential 
concern, however, is less with classroom behavior as such than with the 
student’s readiness to respond effectively to situations he will encounter 
later on. The instructional methods must, therefore, be designed to maxi- 
mize transfer of training to new situations, and to assure long-term 
retention of the habits established in the classroom. It is apparent that 
the experimental and theoretical analysis of the conditions of acquisition, 
transfer, and retention of associative habits has potentially important 
implications for research and practice in audiovisual education. In the 
sections which follow, we shall summarize briefly some of the basic 
generalizations which can be supported by the results of experimental 
studies of these processes. Before doing so, we must emphasize again 
that these generalizations should be regarded as sources of hypotheses 
to be tested in the specific context of audiovisual education, rather than 
as rules ready for use by the practitioner. 


THEORETICAL FRAMEWORK 


The major body of experimental research on human learning and 
memory has been carried on within a theoretical framework which can 
be described as “associationistic functionalism.” That is, the basic ex- 
perimental procedures and methods of analysis reflect an associationistic 
conception of the learning process. The wide reliance on such techniques 
as serial and paired-associate learning with verbal materials is a case 
in point. Thus, the descriptive language of investigators of human learn- 
ing has been predominantly that of a stimulus-response psychology. 
Concepts derived from classical conditioning—-including generalization 
and extinction—and from trial-and-error learning, have been used freely 
in the conceptualization of verbal and motor learning. However, with a 
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Within this general framework, steady and significant progress has 
been made in experimental and quantitative methodology, and in the 
accumulation of a solid body of empirical facts. Theoretical develop- 
ments have been tied closely to the increases in empirical knowledge. 
Chere have been considerable gains in the precision and predictive 
power of the concepts used in the analysis of limited sets of interrelated 
data—including the facts of serial learning, distribution of practice, 
interlist transfer, and interference. The development of such “miniature 
systems” has not, however, led to the elaboration of a formal compre- 
hensive theory of human learning. Thus, theoretical progress continues 
to come through eclectic accretion. In recent years, the use of mathe- 
matical models in the analysis of learning data has claimed considerable 
attention, as exemplified by information theory and statistical learning 
theory. Again such attempts have been largely limited to the construc- 
tion of “miniature systems” designed to handle the results obtained in 
highly circumscribed experimental situations. 


Reinforcement 


No explicit mention has been made thus far of the concept of rein- 
forcement and its status in the experimental analysis of human learning. 
Phe fact that the consequences which follow each response significantly 
influence the course of learning hardly needs reaffirmation. Considerable 
caution is required, however, in the application to human learning of 
one conception of reinforcement which was developed largely in studies 
of animal behavior: Reinforcement through reduction of a biological 
need clearly has littke relevance to most studies of human learning. 
Instead, symbolic equivalents of rewards and punishments are used with 
human subjects—including announcements of right and wrong, other 
knowledge of results, and prompting. Such consequences, obviously, 
are not only rewarding or punishing but also give the learner needed 
information. In many situations it is difficult to make a clear distinction 
between information on the one hand, and reward or punishment on 
the other. Such a distinction becomes impossible when exposure to the 
correct response is used as the method of reinforcement. Some writers 
prefer to avoid this problem altogether, and define any condition which 
increases the probability of a correct response as reinforcing. Under 
this definition, the frequency and temporal schedule of exposures to the 
learning materials become parameters of reinforcement. While such a 


formulation leaves open the mechanism by which stimulus-response 
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associations al ned, it continues to emphasize the: importance 
of the temporal relationship between the learner’s own responses and 
environmental events 


A similar caution is in order when motivational concepts are applied 


in the interpretation of studies of human learning. The reference is 
usually to complex social motives and attitudes which are difficult to 


manipulate or measure. In spite of a long history of experimental at 
tempts, there is still little or no clear evidence that the affective charac 
teristics of the learning materials influence either the speed of acquisition 
or the rate of forgetting. Attempts to manipulate the subject’s “involve 


ment” in the learning task have also yielded indifferent results. We are 


not suggesting, of course, that motivational variables are of no signifi 
cance in human learning; we merely point out that there is only scattered 


and inconclusive information about their mode of action 


EXPERIMENTAL FINDINGS 
We turn now to some of t 


which may be of potential interest to investigators and practitioners 


1e empirical facts of human learning 


of audiovisual education. Much of the evidence on which our genet 
alizations are based has been obtained in experimental studies of 
verbal learning 
The Process of Acqu 


The 


cessive stages ad respons earning Stage, and in associative stage 


proper (4). During the first stage, the prescribed responses are estab 
lished as integrated units of behavior which are available for pet 
formance. During the second stage, the response units are linked to 
the appropriate stimuli. The distinction between the two stages can 
be readily illustrated by an example from verbal learning. Suppose a 
subject has the task of learning a list of paired associates—that is, 
to give a prescribed response to each of a series of stimulus items 
He can, of course, perform this task only after the response items have 
become part of his verbal repertoire. If the responses are nonsense 
items, there may be a protracted period of response integration before 
the units become available to him. If the prescribed units are words 
already in his repertoire, he must learn to restrict his responses to 
these units. Once the responses are integrated and available, associative 
connections with the stimulus terms can be established. The two 


iv 


“4 

4 

\V COMMU 

4 
j | 

1 . 1 
a: BD rocess of associative learning can be divided into two suc- 

a 

. 

ag 


2 


Ww 


HUMAN LEARNING AND AUDIOVISUAL EDUCATION 


Stages undoubtedly overlap in time, but the distinction between them 
is useful for analytic purposes. 

It is clear that the durations of the response-learning stage and 
the associative stage determine the total time required to reach a given 
criterion of performance. The duration of the first stage will depend 
both on the initial availability of the prescribed responses to the subject, 
and on the opportunities provided during training to integrate and 
rehearse the responses which are at less than requisite strength. The 
critical importance of the initial availability of response units has 
been demonstrated in studies of the effects of language habits on the 
learning of verbal associations (4). The more frequently a verbal 
unit has been experienced in the past—that is, the more fully it con- 
forms to linguistic usage—the more rapidly it enters into associations 
with new stimuli. Thus, the speed at which the first stage of acquisition 
is completed varies directly with the past frequency of usage of the 
response units. 

In the training situation itself, availability of the prescribed responses 
is maximized by overt performance and rehearsal of these responses. 
Hence, a training procedure which requires the learner to practice or 
recite responses is likely to be more effective than one calling upon 
him merely to observe the material. This conclusion is supported by 
the results of an experimental study of audiovisual training procedures 
conducted with army personnel during World War II (1). In this 
study a sound film was used to teach the phonetic alphabet to groups 
of Signal Corps men. The phonetic names corresponding to each 
letter were presented by a narrator. Review lists were interspersed 
periodically among the presentations. The critical experimental variable 
was the procedure used during the review periods. For the standard 
group, the narrator summarized the items that had been presented. 
[he experimental group was required to recall and recite the appro- 
priate names in response to each of the letters. A proficiency test 
showed that the experimental group had learned significantly more 
than the control group. The difference was especially pronounced for 
difficult items, and among individuals whose initial ability was low. 
Active recitation may, of course, influence factors other than response 
availability. For example, subjects whose performance is tested period- 
ically may be more highly motivated than those who are merely 
required to observe. In any case, overt performance of the correct 


response is considerably more effective than passive observation. 
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Given available responses, what determines the speed of associative 
learning—the duration of the second stage of acquisition? The evidence 
strongly suggests that the pre-experimental associations of the stimulus 
and response terms are one major factor. The more diversified the 
associative contexts which have accrued to the items prior to the 
experiment, the more likely it is that the desired stimulus-response 


connections (a) have some initial strength which can be built up 


through reinforcement, or (b) can be established readily through 
mediational links. Meaningfulness in the sense of different associa 
tions elicited by an item has repeatedly been shown to be significantly 
related to the speed of learning. It must be recognized, however, that 


pre-experimental associations not only may facilitate the acquisition 


of new habits, but also may be a source of interference when the new 
associations are incompatible with well-established old ones 

When the learning task comprises more than one associative con 
nection, the degree of similarity among the stimuli and responses is 
an important determinant of the speed of learning. Consider stimulus 
similarity first. The performance of the task requires that the stimuli 
be discriminated from each other so that each response is given to 
its appropriate cue. To the extent that there is failure of disct imination, 
errors of generalization will occur: similar stimuli will tend to elicit . 
the same response. Mastery of the task will be delayed until the stimuli 
have been differentiated, and errors of generalization have been elim . 
inated. It is a fact that the difficulty of the learning task increases 
with stimulus similarly whether in formal properties—overlap in letters 
or phonemes, structural characteristics of visual stimuli, etc.—or in 
semantic properties. To help promote learning efficiency, stimulus simi 
larity should, therefore, be minimized as far as is consistent with the 
objectives of training. 

The effects of response similarity on learning are more complex 
than those of stimulus similarity. To the extent that the responses have 


common components or overlap in meaning, there is a systematic 


reduction in the total repertoire of responses which must be available 
for mastery of the task. The greater the reduction in the total repertoire, 
the less response learning is required for a task of given length. In 
that sense, response similarity facilitates learning. However, as the 
class of responses becomes more restricted, increasingly fine discrim 
inations are required among the members of the class, and the associ 


ative stage of learning becomes accordingly more difficult. As may 
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be expected, the frequency of misplaced responses increases as a func- 
tion of response similarity. The net effect on learning depends on the 
balance of facilitative and inhibitory effects, and may be expected to be 
smaller than that of stimulus similarity which has strictly negative 
influence. 

In summary, the availability of responses, the associative contexts 
of the stimuli and responses, and the degree of similarity among stimull 
and among responses are major determinants of the speed of acquisition: 
Careful manipulation of these variables may prove to be valuable in the 
development of effective procedures of audiovisual training. 


Transfer of Training. 


rransfer effects may be either positive or negative; that is, earlier 
learning may facilitate or inhibit the acquisition of new habits. The 
sign and magnitude of the transfer effects are determined by the 
relationships among the stimuli and responses in successive tasks. An 
old and frequently cited generalization is that the attaching of an 
old response to a new stimulus is a condition of positive transfer, 
whereas negative transfer must be expected when a new response is 
to be learned to an old stimulus. This rule refers to two limiting cases 
which may be subsumed under more general principles of transfer. 
[hese principles are (a) that the magnitude of the transfer effects 
increases as a function of the similarity of the stimuli, and (b) that 
the degree to which the effects are positive or negative depends on 
the relationship between the responses required in successive tasks. 
\s the relationship between the responses changes from identity— 
through decreasing amounts of similarity—to incompatibility, the 
transfer effects become more and more negative. As our point of 
reference, let us cite continuous practice on an unchanged task. Here 
stimuli and responses are identical, and the positive transfer effects 
between consecutive stages of training are maximal. Now, with the 
stimuli unchanged, let new but similar responses be substituted. What 
will be the transfer effects here? Since the response similarity produces 
conditions of both facilitation and competition—as we earlier showed 


the balance between these two influences determines whether and 
to what extent the net transfer is positive or negative. As the two 
systems of responses become unrelated and incompatible, negative 
transfer effects begin to predominate. All transfer effects, whatever 
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their characteristi¢, increase directly with stimulus similarity: earlier 

learned responses can facilitate or inhibit performance only to the 


extent that they continue to be elicited in the new situat 

As we emphasized rlier, the terms stimulus and response are 
used in a descriptive » refer to manipulable conditions and 
delimited segments of behavior, respectively. In principle, the analysis 
sketched above can be ipplied to the transfer of methods, modes of 
attack and attitudes fron e problem situation to another. It must ; 
be pointed out, however, that in controlled experiments important | 
transfer effects are obs d for which it is difficult to specify t 
underlying stimulus-res] elationships. One example of practi 
as well as theoretical int s the phenomenon of “lear: to learn.” 
When an individual practices a series of tasks of the same general 
nature—whel! exan he learns a number of verbal lists 
solves a numbs disc! nation problem the efficiency of his 
performance eases considerably and often quite rapidly. Such in 
provement occurs even when there is no opportunity for the transfet 
of specific responses from one task to the next, and indeed, 1 appeal 
even when there is interference among the responses. Clearly the trans 
fer effects reflect tl acquisition Of modes OF attack, the avoidance 
of certain types of errors, and other general adjustments to the learning 
situation. Thus far, there has been only very limited progress in the 
analysis of the classes of habits which constitute learning how to leart f 
It is essential, however the design and evaluation of specific tran 
ing procedures to take account of the progressive development of 
learning ski 

The princi f ti fer have obvious im] itions for the devel 
opment of effective programs of instruction. ( The tr ng task 
should be designed to ma) positive transfer trom irlier habit 
The old habits on which tl icher can build include not only specific 
stimulus-respor associat s, but also general methods of practi 
and modes of attack. The teacher must also take into account the pos 
sibilities of né¢ live transfer trom prio! habits. It 1s often useful to 
bring the error tendencies out into the open so that they may be 


unlearned and correct responses substituted. (b) The methods of in 


struction should also be designed to maximize the probability of 
positive transfer from the classroom to new situations. The more similat 
the training situation is to the conditions of later application, the 


higher is this probability. Here audiovisual techniques can be used effec 
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tively during the period of instruction to simulate realistic conditions 
of performance. In the light of the preceding analysis, it is clear that 
careful attention should be given to the relationship between the 
specific responses practiced during training and those required outside 
the classroom. It is especially important to consider how readily 


symbolic responses are translated into action. 


Perhaps the most important single criterion in the evaluation of 
training procedures is that of long-term retention. Successful training 
establishes habits which are not easily forgotten, and thus continue 
at effective strength long after the student has left the classroom. 

have been made in the experimental analysis of 
setting, and some of the generalizations which have 
been emerging promise to have important practical implications. One 


theoretical position which is strongly supported by extensive experi- 


mental evidence—the interference theory—considers forgetting as a 
special case of negative transfer. That is, forgetting is not simply a 
matter le passage of time. A habit is forgotten when other habits 
learned earlier or later successfully compete with it and thus interfere 
with its performance. The conditions which produce negative transfer 
in acquisition—similar stimuli and incompatible responses—are also 
conducive to response competition in recall, and hence to retention loss. 

When habits acquired earlier interfere with the retention of a given 
‘task, we call that interference proactive inhibition. Retroactive inhibi- 
tion occurs when the interference is produced by new learning which 
occurs between the end of practice on a given task and the test 
of retention. Both types of interference can be readily demonstrated 
in the laboratory. We assume that the same mechanisms are responsible 
for forgetting outside the laboratory. In the case of verbal materials, 
for example, the subject’s language habits are powerful sources of 
interference when newly learned associations are inconsistent with com- 
mon linguistic usage. In general, proactive interferences will play a 
larger role in determining the course of forgetting than will retroactive 
interferences. The habits the individual has established before he comes 
to the laboratory or the classroom are likely to be more numerous and 
stronger than those he acquires between the end of training and the time 
of recall. Thus, a prediction of long-term retention must take account 
of the cumulative products of earlier learning which can become sources 
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Comment and Summary: 
A Mine of Possible Applications 


JAMES DEES! 


vchology of learning, James Deese is professor 
of psychology at The Johns Hopkins University. 


ry 
| HERE ARE FEW TOPICS about which any considerable number of 
psychologists appear to agree, and no topic is more likely to produce 
disagreement than learning. A superficial reading of the contributions 
presented here gives the impression of the babble of voices one has 
come to expect among psychologists. A careful reading of these papers, 
however, reveals that there is not so much disagreement or contradiction 
as there are differences in emphasis. 

Psychologists and schools of psychologists find different things to 
be important. Thus, some synthesis is possible. Indeed, when viewed 
this way, the papers presented here provide an astonishing richness of 
ideas, ideas that succeed in looking at the problem of audiovisual aids 
from just about every conceivable angle. In the comment and summary 
that follows. I shall attempt to compare the different ways of looking 
at the problem as presented by the various contributors. 


Develonment of Understanding 


Luchins is a Gestalist among Gestalists. He draws heavily upon 
the ideas of Wertheimer. Like Wertheimer, he thinks that there are 
elegant ways of learning and stupid, blind ways. He emphasizes pro- 
cesses in learning. He reminds us that the same outcomes (responses ) 
may come about by very different processes and that some processes 
are better than others, better because they lead to general principles, 
to transfer and to understanding. Other processes are rote, stupid, and 
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blind. They lead.to no general principles and do not contribute to 
understanding. 

In this connection, Luchins makes a point not explicitly made by 
the others, save perhaps Glaser. Luchins’ point can 


an be paraphrased by 
Saying that not all mistakes are bad; some are less bad than others 
and, indeed, may even be good. A good mistake is one which, while 


it shows the person to be wrong in some detail, also shows that he has 
achieved some understanding. There is a comparison here to the notion 


Glaser states about auxiliary responses during programed training. 


Luchins discusses motivation, but he begs the question about the 
basic issues he discusses. He does say that audiovisual devices provid 


UC VICE 


good motivation to the extent that they depend 


upon tl 
features of the subjec natter. Reliance on extrinsic motivation is bad 
partly, | suppose, because the answer to the question, “Why am | 
learning this?” is part of the understanding of what is being learned 
The answer to that quest when extrinsic motivation is relied 

is the mechanical, irrek answer, “Because you 
thing similar. Luchins doesn’t say so in so many words, but. I infer 
he would support the idea that there are cognitive 


be directly satisfied by learning. Perhaps it is the aim of aud 


il 
devices both to arouse ( » satisfy such drives 
Luchins wants to be that audiovisual devices do not stress 
responses (Outcomes) at the expense of producing the wrong kind 


of processes nisunderstanding). But it is probably here—in the 
promotion of understanding—that audiovisual devices find their greatest 
use, since they enable students to see a working of an entire sy 
or to view at firsthand the kinds of things they would otherwise only 
know by verbal description. Perhaps Luchins would want us to provide 
some means of testing for understanding: in connection with audio 
visual material 

It is no surprise that Luchins treats interference in the light of the 
Einstellung effect. Here again, his emphasis is upon understanding 
and the resistance of understanding to interference. Needless to say. 
Luchins finds practice to be a less critical condition than what happens 
when an individual is set to the task of learning. Indeed, from his own 
research, Luchins reminds us that repetitious drill may be responsible 
for negative Einstellung effects. To avoid the Einstellung effect, Luchins 
tells us, variety rather than repetitious drill is required in the early levels 


of a skill. Practice, even though it may refine skilled performance, brings 
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OF POSSIBLE APPLICATIONS 


the danger of narrowing the person’s outlook. 
It would be interesting to see how the traditional interference theory 


would regard Luchins’ suggestions about practice. Is there the making 
\t any rate, here is an important experimental 
issue for the study of learning in the classroom. 


of a controversy here 


Votivation and Communication 


McDonald sticks closely to his chosen topic of motivation and the 
communication process. He reminds us that audiovisual devices may 


be highly motivating without guaranteeing that the right kind of learn- 


ing will take place as the result. He also reminds us that the available 


literature on the motivating ability of audiovisual devices is not too 


encouraging, but he is quick to point out that this may be because criteria 


of performance were chosen which emphasized learning rather than 
interest. Here McDonald makes an important point for research in 


audiovisual devices. Attempts to assess the motivating properties ot 


any classroom technique may and should be examined independently 


of the criteria of learning. A given technique or presentation may be 


highly arousing without producing specific measurable changes in the 


direction of some criterion (the test of learning). 
McDonald thinks highly of the possibility of audiovisual devices, 
not as specific instructional tools (which they may be also), but as 


methods of stimulating interest in tasks, and for selecting relevant 
aspects of tasks to which to attend. In this connection, McDonald 
might have mentioned the large and important experimental literature 


on stimulus predifferentiation. Indeed, it may be some process such as 


stimulus predifferentiation (causing persons to attend to relevant stimu- 


lus dimensions) that functionally distinguishes true audiovisual aids 


from direct instructional techniques (such as the teaching machines). 

McDonald also mentions the possible interaction between the orient- 
ing effects of audiovisual devices and personality characteristics. This, 
it seems to me, is an important point, both in the negative and positive 
direction. Let me mention a negative case. I have rejected mary 


otherwise worthy instructional films for my own courses because these 
films arouse hostility and rejection in my rather worldly and sophisti- 
cated students. They resent being talked down to, and would find 
many films condescending. Interactions between social and personal 
characteristics of pupils and films can work the other way too, of course. 
The point is that we need to know more about the pre-exposure 
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attitudes and characteristics of target populations, and we need more 

intormation describing the kinds of reactions different groups give 


to particular materials. Perhaps we should require each particular 
film or device to be accompanied by normative information, much as 
we now require rather careful and explicit normative information to | 
accompany the standardized tests we use. 


Finally, let me mention one point McDonald makes with which 


I mildly disagree. He says that the teacher is in fact an audiovisual 
device. Indeed she is, but not quite in the same way as a film or a 
tape. Teachers vary endlessly one from another, and the same teacher 
will behave very differently from occasion to occasion. The important 
characteristic of a film, however, is that it is ever the san Thus, it 
is possible to obtained standardized information about the effectiveness 
of a film in quite a different sense than it is possible to obtain informa 
tion about the effectiveness of any given teacher. The audiovisual device 


therefore, lends itself to experimental research and useful information 
of a normative kind far more readily than does the individual class 
room teacher 
Application of Current Findings 


Glaser is full of the exciting new technology of learning. and he 


gives us the advantage of his considerable experience in that subject 
He tells us that the apy tion of current theories of learning will 


be less fruitful than the application of current findings. With this 
belief | am inclined to agree. There is, however, a healthy middle 
ground where many theories agree, and these are in important areas 
about which we have some solid facts. What is more, theories of 
learning conflict with one another less than they used to, perhaps 
because they are now more specialized Each takes a part ular set 
of problems as its province, and there is a feeling that disagreement 


is now more about what it is important to study than about conflicting 


applications of theories for the whole area of learning 

Glaser emphasizes response. Here is superficial disagreement with 
Luchins. But this is, I think, a disagreement of emphasis rather than 
substance. Luchins is interested in process and what one can infer 
about process, and he gives only superficial attention to the responses 
one uses in making such inferences. Glaser, however, is cautiously 
aware of the fact that any inferences we make about how, what, and 


why someone learns comes only from his behavior. Thus, Glaser says 
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we must be very careful to shape the right responses. He believes that 
if you shape the right responses, processes will take care of themselves. 
Perhaps this is going too far, but the point is worth mentioning. 


Task Analysis for Films 


Glaser reminds us that when experimental psychologists turned to 
training research in the military, “task analysis” had to be invented. 
Behavior theories, much less theories of mind, did not provide us with 
analytic schemes tor specifying what was important to train in various 
tasks. Glaser implies that much research on audiovisual aids—outside 
of the military and industrial settings—has suffered from a lack of task 
analysis. How many educational theories, much less theories of class- 
room learning, have precisely and analytically stated the specific re- 
quirements of the task they wish to teach? This lack, supplied in some 
areas such as arithmetic has, perforce, been supplied by the nature of 
the task itself. But how many makers of films on general science or 
human geography have, without illusion, asked themselves what their 


films are supposed to do? 


Perhaps a task analysis, like normative in- 
formation for tests, ought to be a requirement for each film. 

Glaser’s distinction between initial responses, auxiliary responses, 
and terminal responses is important. It is very like a point Luchins made 
from an entirely different point of view. These sections of Luchins’ and 
Glaser’s papers are worthy of careful, comparative scrutiny. Glaser, 
further, gives us some general principles. These are derived, I’m sure, 
from his experiences in programed learning, and they spell out the 
steps in “shaping” behavior (to use again the phrase invented and 
popularized by Skinner). 


Reinforcement and AV Devices 


Perhaps we may borrow some of Luchins’ doubts in making com- 
ments about Glaser’s applications of reinforcement schedules to audio- 
visual devices. Perhaps it is not the specific response we reinforce that 
we wish an individual to learn. Perhaps we wish him to learn something 
far more. general, something that can only be achieved by learning 
many different things. High and stable response rates for any one 
response may not be desirable. Indeed, this may be the “rote” learning 
of multiplication tables and the like that was the fearsome dragon slain 
by the new scientific education some 60 years ago. Glaser, of course, 


is aware of this problem, and he treats of it knowingly in his section 
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In the main, Kendler’s analysis is worth careful study. It is the 
most sophisticated account of its sort that I know about. He makes, 
however, what appear to me to be a few mistakes. These are mostly 
unimportant points, but there is one major one. He asserts that “the 
organism must make the correct response when the appropriate stimulus 
occurs and when necessary conditions for associative learning are 


available.” I believe he implies an overt response here, and I hope he 


really doesn’t intend this implication. For stimulus-response analysis 
demands only that we suppose a response to occur. What the nature 
of the response is may be specified by theory or it may be quite vague. 
In any case, it is only necessary to suppose some response (mediator), 
and to have an explicit way of working out a test of the outcomes of 
that response. We need not suppose, however, that for learning to take 
place an overt response must be made at that time. 

One thing is clear. This is something that stimulus-response theorists 
have not yet emphasized enough in pointing out to educational psy- 
chologists the implications of their ideas for the study of education. 
rhis is the fact that, all things considered, a much easier control over 
the eventual outcome of learning is possible if all the responses made 
are overt and observable. 

From this point we can aim an important criticism at Luchins. His 
ideas are appealing, but he gives us no precise way of specifying his 
central concept of understanding. Kendler would object to the concept, 
| suspect, on these grounds, I see no reason why the concept of under- 
standing cannot be considered analytically by stimulus-response the- 
ories, particularly those of the mediation variety, such as Kendler 
himself has been working with the past few years. I think it very likely 
that the explicit working out required for this task would have fruitful 
results, particularly for the study of problems in education. 


1 Dimensional Approach 


If the late John A. McGeoch had written a paper for this issue, I 
think he would have said very much what Postman has said. Postman 
is empirical but analytical. He wants us to examine the conditions which 
influence learning and performance as they are influenced by audio- 
visual devices, and he wants us to examine them analytically. 

The concept of the analytic approach, which I think is Postman’s 
theme, deserves comment. Very often, applied experimental studies 
are not analytic. This is particularly true of applied experimental 
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studies in education. The usual technique is to compare some conditions, 
frequently only two—an experimental and control condition—and 
these conditions differ from one another in ways which cannot be 
specified in any analytic dimensions. A dimensional approach, such as 
that espoused by McGeoch and championed here by Postman, would 
require us to find out the important aspects or ways in which tasks, 
skills, and conditions differ from one another, and then to examine 
each of these as a function of independent variables both singly and 
in combination. 

This is much the same point that Glaser makes in his discussion of 


task analysis, though the concept of dimensional analysis carries with 
it much broader theoretical implications. Postman, I suspect, wants 
us to place the study of audiovisual devices on precisely the same foot 


ing as the study of theoretical issues in the psychology of learning 


A Motto for AV Researcl 


Postman devotes much of his paper to a review of experimental 
problems in the psychology of learning that are relevant to educational 
issues, particularly those in the study of audiovisual devices. This is 


an extremely competent review, to which it would be extravagant for 


me to add. The reader is admonished, however, to read this section 


of Postman’s paper with extreme care, since it is a high ondensed 
summary and contains a mine of possible applications. I wonder, for 
example, whether or not Underwood’s notion of stage analysis of 
laboratory verbal learning, which Postman discusses, would have ap 
plication to problems in classroom learning. As Postman implies 
the stage analysis idea gives us, for the first time, a precise and theoreti 
cally sound way of dealing with the problem of recitation in learning 

In Postman’s paper we ) find a brief, up-to-date summary of the 
latest results in the interference theory of forgetting. Postman has con 


tributed to this area himself, and he speaks more succinctly than anyone 
else could about the implications of current studies in retention and 
forgetting 
Postman’s concluding sentence is worth quoting again, and I think 
it might well serve as a motto for research upon audiovisual devices. 
. . the analysis of the process of audiovisual education does not call 
| 
for the formulation of special principles; it calls for the application 
and elaboration of the general laws of human learning.” Certainly 


this is the assumption that has gone into much of the modern work on 
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teaching machines, and it is clear that the study of special films, 
illustrative material, and demonstrations deserves the same. I believe 
it likely that the next decade will show a fruition of the psychology 
of learning into the technology of learning. It is only fair to say that 
such a development should work both to the advantage of the pure 
study of learning and to the applied study of training programs and 
classroom learning. 


Summary 


In summary, then, what have the contributors said? They have 
impressed upon us the need for analytic, dimensional study of audio- 
visual devices. This recommendation comes especially from Glaser and 
Postman. To this recommendation Kendler would want to add: the 
analytic study should be theoretically oriented. In this latter recom 
mendation, Luchins would probably concur, though his theory will 
be different, influenced as it is by Gestalt tradition and by his great 
concern for process. Luchins’ concern is a well-placed one, and one of 
the signal contributions of Gestalt theory to the study of learning has 
always been its insistence on such concern. The kind of stimulus- 
response theory espoused by Kendler is also concerned with process, 
and a working together of stimulus-response mediation theory and 
Gestalt theory, it seems to me, is quite possible. 

McDonald reminds us not to neglect the motivational properties of 
audiovisual devices. This, indeed, may be their specific function. Even 
when it cannot be demonstrated that they directly produce learning 
which is better, or more efficient, or more productive of understanding 
than learning by ordinary classroom procedures, they still may have 
an advantage in motivating interest and in providing something like 
stimulus predifferentiation. 
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Communication Research Center 
Pre-tests Information Retrieval 


A pilot program to promote fastet location and distribution of current 


educational research materials—including recent studies in learning and 
audiovisual communication—is under way at the Center for Docu 
mentation and Communication Research at Western Reserve Univer 
sity. The project is sponsored by the U. S. Office of Education. It 1s the 
first step in the development of a suitable mechanized information 
retrieval service to save educators countless hours in separating the 


wheat from the chaff 


Because one man’s wheat is another man’s chaff, the pilot system 1s 
designed for detailed anal of research material and its selective dis 
semination. That is, the governing factors will be individual interests 


and requests 

To develop the system and to put it into operation, the Center needs 
cooperation in pilot pre-testing—cooperation by those who feel that 
they must now spend too much time in scanning evet proliferating 
periodicals and reports just to isolate information about significant new 
developments in their special fields. If you are one of those many indi 
viduals, the Center invites you to submit a topic or several topics 
indicating the kind of service the facility must develop to satisfy your 
particular needs. The requests may call for broad or narrow selections 
of literature. The Center will search a significant sampling of the 


requests and make the resull available to the sender for evaluation 


The reque [ nould D ted to 
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Do You Have a Patent or an Idea 
for a Mechanical Teaching Aid? 


As leaders in the development and manufacture of Projection Screens for the 
Audio-Visual field, we are seeking new products related to this field as a part 
of our diversification program. 


We are interested in any unique, new or different mechanical 


educational device or audio-visual training aid. 


Our diversification program will give anyone who has a 
new mechanical teaching aid the full support of a large modern production 
plant and the distribution assistance of a major firm with international stature. 


Write, wire or telephone—Dept. L.S. 


RADIAN MANUFACTURING CORP. 
8220 N. Austin Avenue, Morton Grove, Illinois 


Chicago Telephone: IRvihg 8-9000 Cable Address: RADMAFCO 
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